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Improved Universal Woodworker. 





The cuts on this page represent a 
new wood worker recently introduced 
by the Cordesman & Egan Company, 
of Cincinnati, O., for which important 
improvements are claimed. This class 
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of machines has become a necessity in 
woodworking establishments, from the 
great range and variety of work which 
they are capable of doing. From the 
cuts and description it will be seen 
that this machine is convenient in its 
parts, the adjustments being such as 
to give the operator complete control 
of the entire machine and require 
very little of his time to set and adjust 
the various parts. For a description 
of the various parts of the machine, its 
capacity, etc., we refer to the following 
from the company’s new catalogue : 
The frame of the machine is cored 
out and cast all in one piece, and is 
very heavily braced, widening very 
much at the base, which makes a solid 
bearing for the machine to stand on, 
and prevents vibration of the mandrel 
and heads when running at the highest 
speed. One particular point is the 
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patent connected and movable bear- 
ings, which are adjustable laterally 
across the machine in square-gibbed 
slides, by means of the small hand- 
wheel in front. Thus, when the op- 
erator has his fence set for doing work, 
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he can adjust his head to a positive certainty heavy, and runs in self-oiling bearings, lined 
to the line wanted—a point which is much with babbitt metal; and all cutter-heads 
appreciated by all classes of wood-workers. are made of material suitable for the highest 
The outside bearing can be instantly removed speed. 

The tables on 
are adjusted simultaneously from the work- 


by loosening one hand-bolt, thus giving free each side of cutter-head 


access to the head. 
The spindle is of the best steel, is yery ing end of the machine, and move to the 
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circle of the head. This will be found very 
convenient where both tables require to be 
adjusted and kept to their respective height. 
Either table can be raised or lowered at the 
will of the operator, with the one handle, 
and both tables can be raised and lowered by 
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of great advantage. The inclines 
on which the tables raise and 
lower are very perfect and very 
quickly adjusted. Both tables 
can be moved back clear from 
the head, giving free access to 
the mandrel to put on any tool 
or head needed, and can be 
moved up again without dis- 
arranging the tables. The tables 
also have a vertical adjustment, 
by means of the large hand-wheel 
shown on the front of the ma- 
This adjustment will be 
found very advantageous in us- 
rabbetting 
heads, where both 
tables want be raised simul- 
taneously so as to keep the same 
level. 

The gaining frame is of su- 
perior construction, and some- 
thing new and novel. 


chine. 
ing gaining heads, 
saws, etc., 
to 


The pan- 
eling frame, saw boards, throat 
irons fortenoning, etc., or cutter- 
heads complete for different 


ae kinds of work, can all be fur- 


HE nished with the machine when 
required. 

a The patent fence, by loosening 

ee { 


one clamp-bolt, can be set to any 
angle desired, and has free 
movement across the table for 
the different kinds of work to 
be done. The face of this fence 
is planed perfectly true and ac- 
curate. 

A boring machine and routing 
having a very large range of work, 
tached when wanted 


table, 
is at- 
the table being raised 
and lowered independently by means of a 
crank, shown in cut. <A fence for angle 
boring is fitted on the table, with stops for 


the same contrivance. This will be found | spacing the holes and routing. 





This machine will make, in a very superior 
manner, glue joints; plane ‘‘out of wind ;” 
chamfer; cross gain; groove; cut straight, 
circular, or elliptical mouldings; tongue and 
groove; corner; plane taper; raise panels; 
mitre; rabbet; will rebate and joint window 
blinds at one operation; make serpentine 
and wave moulding; table joints; fluting 
and beading on corners or face of balusters; 
plowing; rip and cross cut sawing ; 
routing, ete., ete. 

A countershaft with improved floor hang- 
ers is furnished when 
and tight pulleys are 10 inches in diameter 


boring ; 


needed. The loose 
by 54 inch face, and should make 650 revolu- 
tions per minute. 

This machine is made by the Cordesman & 
Egan Company, 201 to 221, West Front St., 
Cincinnati, Ohio. 

_ + a + - 
The Korting Exhaust Steam Induction 
Condenser. 


In our issue of June 30, 1883, we illustrated 
and described this condenser and its applica- 
tion to steam engines under different cireum- 
stances. Since then, experience in its use 
has suggested improvements in its construc- 
tion, and we present with this an engraving 
showing not only the features of improve- 
ments, but also sectional views that show 
the construction much more clearly than the 
former illustration. 

As now made, one of its important feat- 
ures is the unobstructed passage for the water 
through the water nozzle. As will be seen 
from the engraving, this passage is quite 
clear, so that foreign matter in the water 
will not operate to obstruct it. This water 
nozzle has also been extended upwards, 
which facilitates the formation of a 


solid 
water column, and increases the steadiness 
of the action of the condenser. These nozzles 
are made interchangeable, so that in case the 
work on the engine is light a small nozzle 
may be used, thus economizing in the use of 
water; then if, in time, more work is added, 
a larger nozzle may be substituted without 
making other changes. 

The two detached views near the top of 
engraving represent—the upper one a plan 
and the lower one a sectional elevation of 
the free exhaust and check valves. The first 
of these provides for exhausting into the 
atmosphere, either through its automatic 
action should the supply of condensing water 
fail at any time, or through being perma- 
nently set for that purpose; the lever VW 
of this valve being moved into either of three 
positions. Thus, when the lever is inclined 
downward, the valve is closed: when the 
lever stands directly out, or in a horizontal 
position, the valve will open automatically 
and will also close automatically as soon as the 
condenser is started; by placing the lever 
in a position inclined upward, the valve is 
held permanently open. The free exhaust is 
through the pipe J. The check valve is to 
prevent the possibility of the condensing 
water returning to the cylinder. 

To obtain the full benefit of the water leg 
(that is, the pipe through which the water is 
discharged), it is necessary that the same 
should run full, which is the case when the 
discharge is under water, or when its diam- 
eter of the exact size. To obtain this 
same result when the discharge is above 
water, or the pipe of larger diameter, a trap 
is attached to the lower part of the discharge 
pipe. 

The small cut at bottom shows, in part, an 


is 


arrangement sometimes advisable where the 
water supply is limited. In this case, a tank 
is made with a partition, as shown, the dis- 
charge from condenser being at the top at 
one side of this partition. There is also an 
overflow on this side at the top. The con- 
denser takes water from the other side of 
this partition, and on this side there is also a 
pipe that supplies cold water. By this ar- 
rangement a portion of the condensing water 
may be used over, a cock in the supply pipe 
being used to regulate the supply so as to 
keep the water at a temperature sufticiently 
low to serve its purpose. It will be under- 
stood that the coldest water will be at the 
bottom, where it enters the supply pipe, and 
that the hottest will be at the top, and to- 
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gether with the grease and dirt will pass out 
of the overflow. By feeding the boiler from 
this side, sufficiently below the surface to 
avoid the grease and dirt, warm water may 
be had for that purpose. 

These condensers are manufactured by 
L. Schutte & Co., Philadelphia. They are 
sold in New York by A. Aller, 109 Liberty 
Street, and in Boston by Jarvis Engineering 
Company, 61 Oliver Street. 
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The Singer Manufacturing Company, New 
York, the largest display of 
sewing machines that were shown in the 


exhibited 
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Running a Lathe. 


By Frank H. Rionarps. 


EIGHTH PAPER. 

I don’t know that it is true that an oculist 
must spoil a hatful of eyes before he becomes 
expert at his profession, and if I believed it 
I would hesitate long about telling any one of 
my belief. A fellow learning the trade 
should not be too ready to console and ex- 
cuse himself over his failures. It is inevita- 
ble that he will make some blunders, but he 
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A cor- 
respondent of the /ronmonger, writing from 
the exhibition, says of this exhibit: 

‘* This collection is by far the largest of its 
kind, and, I may add, it equals, if not ex- 
ceeds, the aggregate of sewing-machines 
shown by all other manufacturers in the ex- 
hibition. Visitors to this court are permit- 
ted every facility for testing the merits of 
their machines. The ease and rapidity with 
which work of the most delicate and_ intri- 
cate kind is performed on the finest muslin 
up to the coarsest material is a distinct proof 
that the greatest care as regards finish and 
material combined with inventive 
skill, are embodied in all the productions of 
this company. The company have a large 
branch establishment in this city, where a 
much larger collection of machines are to be 
seen than at the exhibition. The orders 
registered since the opening day have been 
very encouraging, and it is pleasing to note 
ithat among the many grumblers this com- 


recent Exhibition at Calcutta, India. 


used, 





pany have, at any rate, reason to be satisfied 
| with the business done through the exhibi- 
tion.” 





Exnuaust STEAM 




















INDUCTION CONDENSER. 


ought to kick himself all the same when 
they occur. There hasto be a lot of fault- 
finding done by somebody, and it is only a 
Wher- 


ever good work is done, and progress is 


question by whom it shall be done. 


being made, it is because some one is con- 
stantly finding fault with things as they are. 
It is, of course, pleasanter, and every way 
more profitable, that a fellow find fault with 
himself and _ his that one 
else have to do it for him, but the duty 
should not be neglected. 


work than some 
Fault-finding may 
be taken as a mark of favor. If I find fault 
with anything, or with any one, it is to sug- 
gest and hope for improvement. I never 
waste my breath in finding fault with a fel- 
low whose case I consider hopeless. 
There, is a peculiar class of individuals 
who, I might almost say, expect ‘to spoil 
their first job every time. If things come 
out wrong they 
have at hand the reasonable excuse that they 


which is likely to happen 


never did that job before, and that is why 
they failed, and they will do better next 
time. The worst of it is that too often there 


is no next time. The second job is given to 
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him who succeeds with the first, rather than 
to him who fails. And then there is a con- 
stant succession of novelty in machinery, so 
that a man may work in the shop forty years 
and be as expért as possible in his calling, 
and still he will constantly have to do some- 
thing that he never did before. There is no 
getting out of it; however we may dislike 
the effort required, we must think, and plan, 
and study, and acquire the habit of keeping 
ahead of our work, so that instead of being 
not quite able to do the job of to-day we can 
do it thoroughly and be ready for the job that 
may come along the week after next, and 
perhaps feel somewhat slighted and discour- 
aged because it does not come sooner. 

Learning the art of calipering the diame- 
ters of work, and of making fits, begins 
with almost our first work upon the lathe. 
There is an impression prevalent—and the 
facts seem to warrant it—that the art of 
making fits is slow and difficult of acquisi- 
It is rare among machinists to find 
one who is absolutely reliable. They have 
their streaks of ‘‘luck,” good and ill, like a 
woman baking cake; yet I am _ inclined 
to think that proficiency in the art is attain- 
able by any one of average ability. 

The first thing of allisto keep cool about 
it. Weshould know and not overestimate 
the amount of difficulty involved, and in 
what part of the operation it lies. Too many 
possible machinists are spoiled at the outset 
of their career by being frightened out of 
their wits. No one was ever made cooler in 


tion. 


that way. 

Don’t begin with quarters and eighths of 
an inch and hope to get to hundredths in 
about a quarter of a century. Instead of 
shying lead yourself right up face to face 
with thousandths, and you will see that there 
is nothing terrible about them. Borrow a 
Brown & Sharpe micrometer caliper and ad- 
just it so that it will just pass over, touching 
both sides, a piece of straight 4” wire, or 
something like that. Open the caliper 
tooo” and try it upon the wire again, and 
you will find—holding it square, of course 
that you can’t possibly make the caliper 
touch both sides of the wire at the same 
time. This little operation will prove to you, 
because you will have done it, that you are 
perfectly able at the very beginning of your 
mechanical career to measure to thousandths 
of an inch. 

If you can’t borrow a micrometer caliper 
you can do better without it, and be inde- 
pendent besides, which is worth ten cents 


every time, and you may deposit that 
amount to my credit. Take a mandrel or an 
arbor—I don’t know which is which—or, 


say a piece of 1” round iron about 1’ long, 
and turn it with a sligbt taper so that, com- 
mencing from the end, it will slowly in- 
crease in size until at 10” from the end it 
will measure ,}’’ larger than at the end. Now 
take a V tool and mark it around at each 
inch of itslength. File it smooth. Now, if 
the difference in the diameter of it be .01” 
in 10”, it will be .001” in 1”, and for any 
fraction of an inch it will be proportionately 
smaller. 


thus be provided with the means of finding 


4” in length will give you .0005” ; 
will give .00025”, and so on. You will 
out how fine and accurate are your sense of 
hand. You 
know precisely how minutely you can meas- 


touch and steadiness of will 
ure. You will, as the scientific fellows say, 
have determined your personal equation. It 
has been determined by actual experiment 
that a good machinist can detect a difference 
of .00005’’. 
your taper mandrel by a length of 


This would be represented upon 
ie Try 
it, and see how much length you need to de- 
tect the difference. In book 
there are about 400 pages, or 200 leaves to 
an inch in thickness ; therefore, a single leaf 
of the paper measures .005”, and your arith- 
metic will tell you that you can’t call your- 
self a real high-toned machinist until you 
can measure with calipers alone, not to one 
hundredth of an inch, but to the one-hun- 
dredth of the thickness of a sheet of paper. 

Now to make a fit. Remembering always 
that the only way to learn anything involv- 
ing manual skill is by actually doing it, we 
will try to consider the operations involved. 


a common 


We will take a simple case, such as might 
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occur any day in almost any machine shop. 
We take a pair of inside calipers and meas- 
ure a bored hole, say 3” diameter. This op- 
eration, simple enough to speak of, requires 
the greatest care, and for its successful 
achievement a delicacy of touch that can 
only be acquired by frequently and patiently 
doing it. After repeated trials and adjust- 
ments, holding one point of the calipers 
against one side of the hole and feeling with 
the other point for the largest place that will 
let it pass to and fro, touching as lightly as 
it can and at the same time give to the sense 
of feeling the assurance that it does actually 
touch. We now have taken the measure of 
the hole, and while taking it have mentally 
noted its peculiarities. By trying the calipers 
in various places we know whether the hole 
is taper or straight, and if taper which end 
is the largest, and whether it is perfectly 
round, and also how rough or smooth the 
surface, is all of which particulars must be 
borne in mind. We now take a pair of out- 
side calipers and bring their points opposite 
those of the already adjusted inside calipers, 
moving them back and forth to bring their 
most prominent points opposite and in con- 
tact with each other, and adjust them so that 
the sense of touch just gives assurance of 
actual contact, and no more. The ideal cali- 
pers should, of course, always keep their 
measuring faces flat and parallel, and then 
this tedious searching for the highest points 
of two curved surfaces, and the uncertainty 
of finding them exactly, would be avoided. 
With jointed calipers, and the round points 
which they necessitate, there must be a dif- 
ferent point most prominent at each change 
of size. Calipérs consisting of arms 
sliding upon a_ straight bar would, of 
course, present parallel faces, but they are 
large and inconvenient in other respects, and 
are not likely to be adopted. We now pro- 
ceed to turn a piece as accurately as possible 
to the size of these outside calipers, in the 
measuring letting them touch as lightly as 
wecan. When this piece is turned we have 
gone through all the operations involved in 
making a fit, and they don’t seem numerous 
or complicated. We take our turned piece 
which we have fitted so carefully, touching 
off the sharp corners with a file, wiping all 
the dust from it and from the hole with care, 
oiling the surfaces of both, for safety, and 
try to insert it into the hole to which we have 
fitted it. For the final wiping of surfaces 
like this the bare hand is better than any 
waste or anything else that I have ever used. 
As to always oiling things for safety, I sup- 
pose every machinist has to sometime put a 
piece into a hole dry and have it seize and 
‘*chaw ” things before he is impressed with 
the necessity. With some a single lesson 
suffices, with some forty are required, and 
with some forty thousand are insufficient. 
My number was about seventeen, the last 
one not long ago. Well, about our fit. It 
won't go. It is too tight, and would require 
considerable power to drive it in. In this, 
our failure, there is no assurance that our 
senses are less to be relied upon than those 
of others. Here is simply the wise man’s 
opportunity to learn the why and the how— 
why we have failed, and how we may suc- 
ceed. 

It is to be observed in the first place that 
our inside calipers, as we have adjusted 
them, do not represent the actual size of the 
hole we have measured, but a size somewhat 
The most rigid calipers will still 
spring more or less. The contact with the 
sides of the hole sufficient to be evident to 


larger. 


our sense of touch causes them to spring in- 
ward somewhat, though ever so slightly, and 
therefore they represent a size a trifle larger 
than that of the hole to which they are adjust- 
ed. This brings us to remark with regard to 
calipers we use; first,the importance of having 
them as rigid as possible, with a good, large, 
firm joint, and stiff and unyielding in the 
legs; second, the equal importance of using 
calipers with which by long use we are fa- 
miliar, so that our judgment is trained to 


know, though unconsciously, perhaps, what | 


allowance is to be made for their springing. 
This latter point of remark applies to many 
other tools used by the machinist, and shows 
the disadvantage at which the workman is 
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placed who is not reasonably supplied with 
tools of his own. There is little to be said 
as to the particular form of calipers to be 
preferred. It is well, however, to use those 
provided with an adjusting screw, as with- 
out that the patience of the workman is apt 
to be exhausted before they are adjusted 
with the desired nicety. Think of knocking 
them .00005” smaller or larger! Stevens & 
Co. are making some good calipers. 

In the second place, besides the springing 
of the calipers the imperfections of the hole 
all tend to make our fit too tight. The hole 
probably is not perfectly round, most cer- 
tainly there are ridges and hollows left by 
the tool running around it, there may be 
chatters more or less perceptible, or even 
not seen at all, extending lengthwise through 
it. The point of our calipers which we hold 
against one side of the hole settles probably 
into one of these depressions, while it is not 
these depressions but the most prominent 
points which are the points of contact with 
whatever is fitted to the hole. If we drive a 
piece of turned iron—not filed—into a bored 
hole pretty tight, and then drive it out, we 
shall notice that only the most prominent 
parts of the surface have been in contact. 
If we have had some experience in that line 
when we see a piece which has been forced 
into a hole and afterwards removed, as, for 
instance, a car axle and wheel, and which 
has the appearance of having been in con- 
tact along its whole surface, or nearly so, so 
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method can be brought to express this in| 
figures. It is a matter of feeling rather than | 
of sight. | 

Having come thus far I have to acknowl- | 
edge my utter inability to teach any one by 
any amount of writing or talking how to| 
make a fit. It can only be learned by doing | 
it; yet I cannot but think that in thus calling 
attention to some of the details of the opera- 
tion I may be of service to some one. By 
using all the care we can exercise, and by 
remembering, and profiting by each succes- 
sive experiment we can soon be able to make 
a fit with certainty and confidence. 


+ eae - 
The Indicator Diagram. 





By F. F. Hemenway. 


EFFECT OF DERANGED VALVE MOTION. 

The diagrams from which Figs. 22 and 
23 were engraved were sent me by the mana- 
ger of a large manufacturing establishment, 
who writes as follows: ‘‘I enclose two cards 
taken from an engine 22’X30”, running at 
75 revolutions, and under the back pressure 
shown, the steam being further used after it 
leaves the cylinder. The eccentric disk was | 
moved from its proper position, and while 
the engine run and did its work it thumped 
so in the main journal boxes that we knew 
something was wrong. The indicator was 
applied, the result being these cards. I 
cannot understand why the pressure went 
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Fig.22 





that the tool marks are obliterated, we know 
immediately that it has: required an enor- 
mous power to force it in. The workman, 
then, has to consider the condition and finish 
of the surfaces which he is fitting, and train 
his judgment to make allowance accord- 
ingly. 

These two points which we mention: the 
springing of the calipers and the inequali- 
ties of the surfaces, each have their effect in 
the use of the calipers and each tends to 
make their measure somewhat incorrect. 
These points do not operate against each 
other, they do not compensate and balance 
each other; they tend to the same result, 
that of making too tight a fit. The hole is 
smaller than the inside calipers indicate, the 
shaft is larger than the outside calipers indi- 
cate, As an offset to this, and tending to 
the opposite effect, there is the springing of 
the calipers that occurs when the outsides 
and the insides are compared and the size is 
transferred from the one to the other. The 
tendency of whatever the calipers spring in 
this case is evidently to make the fit looser; 
but supposing the contact in this case to be 
no harder than when we measured the work 
it still leaves some inaccuracy uncorrected. 
To correct and make allowance for these 
inaccuracies that arise in the measurements 
js the task of the workman, and constitute 
| the whole difficulty of the case. When we 
| compare the calipers together they should be 
made to touch each other somewhat harder 
| than we make them touch the work, and in 
this point of comparing and transferring the 
| size is the most delicate and trying operation 
|in making a fit. By the way in which the 
|calipers match each other the fit may be 


{made whatever is desired. No practical 
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below the atmosphere, with so much back 
pressure on the exhaust. 
cards taken when the eccentric was in its 
proper place.” 

The two diagrams last referred to were 
taken, one from each end of the cylinder, 
but were both taken from one direction, 
viz: from left to right. They are not re- 


| time the port is covered. 


I also enclose two | 
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towards the left. Beginning ata the piston 
moves ahead, but the valve being behind 
Considering dia- 
gram 22, there is at the beginning of the 
stroke a pressure of 26 Ibs. (absolute) in the 
clearance space, whatever that may be. 
The piston moving along and the port re- 
maining covered the pressure falls precisely 
as if cut-off had occurred at the very com- 
mencement of the stroke and with that 
pressure (26 Ibs.) in the clearance space, the 
amount of back pressure against the other 
side of the piston of course having no direct 
The 
valve did not open for admission until the 
piston had 


influence on the pressure on this side. 


reached 
represented at ». 


a point in its stroke 
Then the motion of the 
piston was so rapid that the pressure behind 
it was increased slowly, as represented by 
the line 4 ¢, in this respect the diagram 
representing an aggravated case of late ad- 
mission without any assistance from com- 
pression. Under these conditions the con- 
vexity of the line 2 ¢ is accounted for, as it 
represents exactly what would be sure to 
follow. 

Ate steam is cut off, and ¢ d is the ex- 
pansion line. This line is concave, as it 
should, and as it surely would not be—that 
is not for its entire length 
mission line. 


if it were the ad- 
The exhaust begins to open at 
d, and the pressure falls slowly 
exhaust 


because the 
till at e it is equal to that 
against which the piston is working. 


is late 


In diagram 23 substantially the same con- 
ditions are represented, the only difference 
being that brought about by the valve not 
being quite ‘‘ square.” 

The diagrams referred to but not shown, 
represent the steam expanded to the lowest 
economical point—in fact a little too low, 
the expansion being, as previously men- 
tioned, to the line of counter-pressure. In 
the one shown the mean effective pressure 
is about the same as in the others, but the 
pressure at release is an average of more than 
60 per cent. higher. Besides this in one 
instance the clearance space is filled with 
steam by compression of steam chest press- 
ure, while in the other nothing is saved in 
this way. The difference in fuel consump- 
| tionin the two instances was, so far as fur- 
| nishing power is concerned,enormous by com- 
parison, and but for the fact that the steam 
exhausted was utilized would have demon- 
strated without delay that something was 
wrong. 


>_>: —— 


Automatic Freight.Car Brakes. 


A committee appointed by the Master Car 
Builders’ Association has issued a circular 
requesting an expression of opinion from 
members on the subject of ‘‘ automatic 
freight-car brakes.” The circular contains 
five questions which are framed to obtain 





produced, because they present no especial 
peculiarities, except in the back’ pressure 
against which the engine was exhausting. 
The cut-off is short, expansion down to the 
line of counter-pressure, with early exhaust 


opening and closure, the compression being | 


quite up to steam chest pressure. The last 
three features are those found in diagrams 
from automatic cut-off engine in which the 
entire steam distribution is accomplished by 
means of a single valve. The diagrams 
shown in Figs. 22 and 23 are also from 
different ends of the cylinder, 22 being from 


the top, and 23 from the bottom. They 


were not taken upon the same day in which | 


the others were. At first sight they have the 
appearance of having been taken, like the 
others, from left towards the right, the line 
e @ being the compression curve, and de a 
late admission line, further modified by the 
use of a valve with a serrated admission 
edge. Reasoning in this way, the cut-off 
would be near c, but then comes the difli- 
culty of accounting for the steam expanding 
so low. Fortunately, 
e 6 is in itself an impossible expansion 
curve in other respects than that of fall-| 
ing too low and irregularly; it is convex 
instead of concave—something that it would 
be substantially impossible to invent a theory 
for. The conclusion then, is that these dia- 


however, the line 


grams were both traced from the right | 


| authoritative opinion as to whether or not 
automatic freight car brakes are necessary if 


| they are practicable, and what amount per 
| car roads are disposed to expend on brakes 
Whatever action the 
| Master Car Builders’ Association may take in 


lof that character. 


{the premises it is hard to say, but certain 


| enterprising Western railroad companies are 


working towards a solution of the freight- 
jcar brake problem. The Denver & Rio 
| Grande Railroad Company have had air 
| brakes on the whole of their freight cars for 
six or seven years, the Atchison, Topeka & 
Santa Fe Railroad cars are being similarly 


equipped, and several other roads are get- 
ting continuous brakes on their freight cars as 
fast as possible. This improvement enables 
the speed of freight trains to be safely ac- 
celerated 25 per cent. and prevents numer- 
ous wrecks, by putting the control of the 
train into the hands of the engineer. 
- aE. - 

Occasional notes in our British contempo- 
raries indicate that the Giant’s Causeway & 
Portrush Electric Railway,which is operated 
by power derived from a waterfall, is pros- 
pering. The latest incident pointing to its 
vitality is the killing of a horse which had 
been grazing alongside the track and igno- 
rantly touched the electric-conducting rail 
with its nose. 








Laying Out Link Motion. 


By J. G. A. MEyEr. 


SEOOND PAPER. 
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PROBLEM 2—FIG. 4. 

To find the center line of motion and the 
amount of off-set in the lower rocker arm. 

Let C be the center of axle; through C 
draw the straight lines, A D, and AK J, 
per, endicular to A ). The center of rocker 
we find in Fig. 1, (May 10) to be 373 
in front of the center of axle, and 
above. We therefore continue our 
struction in Fig. 4 by drawing a straight 
line, M_N, 37} in. front of, and parallel to the 
straight line A /, and another straight line, 


inches 
inches 
con- 


73 
Li) 


M 
K 


Vig.4 Problem 2 


I 


1 


O P, parallel to A D, and 75 inches above 
it. “These two lines intersect in the point Q, 
and this point is the center of rocker. With 
( as a center and a radius equal to the 
length of the lower rocker arm, describe the 
arc R S; through the point C, draw a 
straight line C 7 tangent to the are Ff S, 
then C, 7' will be the center line of motion. 
To find the amount of off-set in the lower 
rocker arm, let us place the center line of the 
upper rocker arm perpendicular to a line 
drawn parallel to the valve surface, but in 
our case this valve surface is parallel to the 
line A D, hence our line drawn parallel to 
the valve surface will also be parallel to the 
line A D, and the center line of upper 
rocker arm will be perpendicular to A D, 
and coincide with the line MN. Through 
the point @ draw a straight line per- 
pendicular to the line ( 7, and in- 
tersecting the arc #S in the point U; 
then the distance from the point U, 
to the line M N will be the amount 


of the off-set in the lower rocker | 
| 

arm. | 
PROBLEM 3—FIG. 5. | 

| 


To find the relative positions of 
crank-pin and eccentrics when the 
piston is at full and half stroke. 

Let C be the center of axle. Through C 
draw the horizontal line A D, and find the 
positions of center of crank-pin at full and 
half stroke, namely the points /, } F, B, 
} B, as explained in problem 1, and shown 
in Fig. 3. Next draw the center line of 
motion as explained in problem 2, and Fig. 
4. With the point C as a center and a 
radius equal to $ the throw of the eccentric 
(24 inches) draw a circle, and let us call this 
circle the ‘‘ eccentric circle.” On the line of 
motion, C 7’, lay off a point towards the 
rocker 48 of an inch from C, (this being the 
sum of the lap and lead, } of an inch for the 
lap and ,', of an inch for the lead) through this 
point draw a straight line perpendicular to 
the line of motion C 7’, and intersecting the 
eccentric circle in the points z andy. The 
point 2 will be the center of the forward 
eccentric and the point y will be the center 
of backward eccentric when the center of 
crank-pin at /’, full stroke forward. 
Through the points / and C, draw a straight 
line intersecting the eccentric circle in the 
point ¥’”’. The line / C will represent the 
center line of crank, and the distance 
between the points #” and 2, measured on 
the eccentric circle is th® amount that the 
back of 


is 


center of forward eccentric is set 


the center line of crank, and the distance 
between the points /” and y is the amount 
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that the backward eccentric is set ahead of 
the center line of crank. Since both the 
crank and eccentrics are fastened to the 
same axle, it follows, that, whatever position 
the center line of crank may be in, the 
distances between center line of crank and 
eccentrics, that is the distances between F”’ 
also #”’ and y, measured on the 
eccentric circle, remain constant. There- 
fore to find the position of eccentrics when 
the crank stands at } /’ (half stroke) draw the 
straight line } / C representing the center 
line of crank, and intersecting the eccentric 
circle in the point $ #’’. From the point 
4 FY” lay off on the eccentric circle a point 
with a distance equal to #”’ a, back of the 
center line of crank, and indicate this point 
by 5 2, also from } #”’ measured on the same 


circle, lay off a point in the front of the 


ee aes, 


and a, 


D 





| 


ne Vo 


Sees ee 
Fig.é Problem 38 

center line of crank, and with a distance 
equal to #”’ y, and mark this point § y, then 
the point } 2 will be the position of forward 
eccentric, and the point } y will be the posi- 
tion of backward eccentric when the crank- 
pinisat} / In precisely the same manner 
we find the position of eccentrics when the 
center of crank-pin is at 5 (full stroke back). 
Through the points C and B draw a straight 
line, intersecting the eccentric circle in the 
point #2’. From the point B’, and with a 
distance equal to #”’ a, lay off a point on the 
eccentric circle back.of crank; this point 
will be the position of forward eccentric 
when crank is a full stroke back, and in 
order to distinguish this from the other 
position of eccentric call this point a; also 
from 6” lay off in front of the crank, the 
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which we can locate other lines or points. 
Locate the center of rocker and center lines 
of rocker arms, as explained in problem 2 
and shown in Fig. 4, the lower arm standing 
perpendicular to the center line of motion, 
and the upper arm vertical. When the arms 
stand in this position, the rocker pins will 
move through an equal distance on each side 
of these center lines during the time that the 
valve is making its full travel. 

Next find centers of eccentrics 2 and y, 
when the crank is at full stroke forward; 
also a and }, when the crank is at full stroke 
back, as explained in problem 3 and shown 
in Fig. 5. Before we proceed, let us give 
names to some of the lines, as shown in 
Fig. 6a. The are c, c, drawn through the 
center of opening of the link we will call the 
link arc, and the are d@, d, drawn through 


Tin Are 


Eccentric rod 


D 


C 
—<ntre Line of Votion T 





the center of eccentric rod pin holes we will 
call the eccentric rod pin arc. Both of these 
ares are drawn from the same center; that 
is, the center from which the link is drawn. 
Let us now cut a paper template, as shown 
in Fig. 62. This template is cut so that, if 
it is laid on the link, Fig. 6a, the are of the 
template c, c, will coincide with the link arc 
¢,; ¢,, and d, d, with the eccentric pin arc 
d, d,, the end of template d, c, with the 
Jine d, c,, and the end d, c, with d, c,. On 
this template join the points c, c, by a straight 
line, and bisect this line by the perpendicular 
line ee; on this line the center of the saddle 
pin will be located. On one side of this line 
draw the line f/; parallel to ee, and on the 
other side draw /, f;, also parallel toee; the 
distance from the point f to the point /, being 
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and the line ¢ e coincide with the center line 
of motion c 7’, and along the are c, c, of the 
template draw the second arc on the paper. 
Now if the distance measured on the arc 
R-S from the point o (the center of the 
lower rocker arm pin) to the first arc drawn, 
is equal to the distance measured on the arc 
FR S from v to the second arc, the radius 
cv, will be the correct length of the eccen- 
tric rods. But if the distance from v to the 
first arc is less than the distance from v to 
the second arc, the length c v, of the eccen- 
tric rod will be too short. In this case we 
must increase the length cv, by adding an 
amount equal to one-half the difference of 
the distances from @ to the first arc, and 
from v to the second arc previously drawn, 
and this last length so found will be the cor- 
rect length of eccentric rods. 











ages 


Fig.6b 


Problem 4 


Fig.G 


It will be proper to remark here that the 
radius ¢ v, was assumed to be the correct 
length of eccentric rods; but since the rods 
cross each other when the eccentrics are at 
a and}, and do not cross each other when 
at z and y, the radius c 7, will always be a 
trifle short; it is therefore necessary to make 
the correction as explained. 

In every case the length of eccentric rods 
must be so adjusted that, when the line e, e 
coincides with the center line of motion ¢ 7’, 
the arc 2 v, (which is the amount that the 
rocker pin is drawn towards the axle from 
the line Q v» when the eccentrics are at 
a and 6) must be equal to the arc 0 2, 
(which is the amount that the rocker pin is 
moved towards the cylinders from the line 
Qv when the eccentrics are at 2 and y) the 





C,E.BILLINGS, 
CUTTING OFF TOOL, 


PATENTED FEB. 5, 1884 


position of backward eccentric at a distance 
equal to #”’ y, and call this point 4. In the 
same manner find points } @ and } / whenthe 
at } B. We have now found 
of eccentrics when the crank- 


crank-pin is 
the position 
pin stands in the following positions: 

Full stroke forward /’, the forward eccen- 
tric will be at 2. 

Half stroke forward 3 F, the forward ec- 
centric will be at} x. 

Full stroke back end B, the forward ec- 
centric will be at a. 

Half stroke back end § / 
centric will be at $ 

Full stroke forward #', the backward ec- 
centric will be at y. 

Half stroke forward } F, the backward ec- 
centric will be at $ y. 

Full stroke back end 2, the backward ec- 


> 
5 


the forward ec- 


a. 


centric will be at 0. 
Half stroke back end $ 
eccentric will be at } 0. 


B, the backward 


PROBLEM 4—FIG, 6. 


To determine the correct length of the 
eceentric rods: Let ce be the center of axle. 
Through this point draw the horizontal line 
A D, a line, A JZ, perpendicular 
to A D). The only purpose for which these 
two lines are drawn in this problem, as well 
as the others, is to have some lines from 


also 





equal to the distance between the centers of 
eccentric rod pins, and fe equal toe f,. The 
points fand /., on the are d, d, indicate the 
position on the template of the centers of 
eccentric rod pins. On the center line of 
motion ¢ 7’, lay off from a point o! 
towards the axle, with a distance equal to 
e, d,, Fig. 6a; then, with the point 2 as a 
center and ¢v' as a radius, describe the are 
2, 2%»; in this are the upper eccentric rod 
will be located as long as the center of for- 
ward eccentric remains atz. With the point 
yas a center and cv, as a radius, describe 
the are ¥; ¥2; in this are the center of lower 
eccentric rod will be located as long as the 
backward eccentric remains at y. With the 
point @ as a center and cv, as a radius, de- 
are @, dg; in this are the upper 
eccentric rod pin will be located while the 
forward eccentric is ata. With the point d 
as acenter and ¢ v, as a radius, describe the 
are },,; and in this are the center of lower 
eccentric rod pin will be located when the 
backward eccentric is at 2. Now adjust the 


v 


scribe an 


template on the drawing so that the point f 


will be in the are 2, 2; point f, in the are 
Y, Yg and the line ee coincide with the center 
Along the are ¢, c, of 
the template draw an arc on the paper. Next 
move the template so that the point 7 will be 
in the arc @, dg, the point /, in the are 2, d,, 


line of motion ¢ 7’. 




















straight line Q»v being perpendicular to the 
center line of motion ¢ 7’. 
+ BR 


w Cutting-Off Tool. 


Billings’ Ne 


The engraving represents a new cutting- 
off tool, made by the Billings & Spencer 
Company, Hartford, Conn. The tool proper 
consists of a piece of steel of the desired 
thickness, the edges being beveled as shown 
in the sectional view. The holder for the 
tool is in two parts, channeled out on one 
side to receive the tool, and held together by 
two screws, as shown. These screws do not 
project at either top or bottom, so that when 
the two parts of the holder are together 
with the tool in position, the whole fits in 
the tool post like an ordinary lathe tool, 
without projections to hinder its being 
moved to any desired position. The two 
screws that hold the two parts of the holder 
together pinch the tool or cutter so as to 
hold it for grinding, etc., while the set screw 
of the tool post holds it firmly for cutting. 
The lower part of the holder projects be- 
yond the upper part for the purpose of 
affording a better support to the cutting 
edge of the tool, but when desired the tool 
may be reversed end for end in the holder, 
which will better adapt it for use ona planer. 

It will be seen that the tools or cutters may 








way interfering with their use in the holder, 
in other words exact fitting in this respect 
is not required. This appears to be a very 
convenient tool for machinists’ use, as it can 
be used precisely like an ordinary lathe 
tool. 





White’s Flexible Metallic Fillet for 
Patterns. 


The little engraving clearly represents sec- 
tions of this fillet, which is designed for use 
on patterns. It is made of fusible metal, 
can be readily bent to any desired shape, 
and its use saves both time and labor. It is 
hardly necessary to say that it makes a neat 
and permanent fillet, unaffected by moisture. 
It is highly recommended by those who have 
used it. It is neatly put up in reels of 100 
feet, by H. B. Smith Machine Company, 925 
Market Street, Philadelphia, Pa. 





Dancel Vertical Milling Machine. 


The vertical milling machine here illus- 
trated in perspective has been designed to 
meet the requirements of the trade for a 
small machine capable of being applied on a 
great variety of work. The arrangement of 
the parts are such that a job requiring con- 
siderable table movement can be operated 
upon. The milling cutter has a vertical 
movement of 11 inches, the table has a trans- 
verse movement of 14 inches, and the feed 
range is 17 inches, which can be guided 
straight, elliptical or circular. 

The cutter spindle, which is of steel, re- 
ceives its motion through bevel gears from a 
horizontal driving shaft, which carries the 
pulley cone. The spindle revolves in three 
long boxes, the two lower ones being bushed 
with hard brass. The cross-feed has a power 
attachment. On the base of the table there 
is a circular flange, on which a clasp is fitted 
at the front and back, which can be screwed 
down to prevent back lash when heavy work 
is being cut. 

This machine is found very convenient for 
doing the work on small frames, where there 
are slots or dovetails at different angles, for 
they can be finished without taking the work 
off the table. It has been used successfully 
in cutting bevel gears, a special attachment 
being put on the table to regulate the cut. 
The machine is solidly made and put to- 
gether in good shape. C. Dancel, 239 Centre 
Street, New York City, is the maker. 

One of the curiosities among smoke-con- 
suming devices is a recent patent, where the 
inventor proposes to inject air into the boiler 
along with the feed water. He then proposes 
to draw a mixture of steam and air from the 
boiler, and throw it in jets upon the surface 
of the burning fuel. Another inventor in the 
same field proposes to decompose steam by 
passing it down through incandescent or 
highly-heated fuel. The resultant gases are 
then to be passed through a second body of 
fire for converting any contained carbon 


dioxide into carbonic oxide. The gases now 
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which will mix them with volatile hydro- 
carbons that will be discharged over the fire- 
bed. There seems to be great activity among 
inventors to produce improved methods of 
combustion. 
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LETTERS FROM PRACTICAL MEN, 


Compound Locomotives in Europe, 
Editor American Machinist: 

Having noticed a paragraph in your valua- 
ble paper of April 12, on ‘‘Compound Loco- 
motives in Europe,” permit me to write a 
few words about them. 

During a visit in England last summer I 
had the opportunity of becoming acquainted 
with Mr. Webb’s compound engines. I 
had the pleasure of riding on them between 
Crewe and Stafford, and I may say it was a 
pleasure to ride on them, as I have rode on 
many engines both in this country and 
in England, and I may say they run like a 
bicycle. I entered into conversation with 
the drivers about the amount of fuel they 
burned, and one of them stated that he had 
been driving for more than 27 years, and he 
showed me a record of the amount of fuel 
that he had used in running this engine for 
over 3 months, and it showed no more than 
27 lbs. of fuel per mile, and he also stated 
that the record which he kept of the 
Standard engines he had been running before 
was never less than 34 lbs. per mile. So I 
consider that this is a great saving in fuel, 
and I believe that Mr. Webb has not got 
the compounds to perfection yet, and that 
he will obtain far better results from them. 
I believe the first engine he built for experi- 
ment had been running for 12 months, andit 
was taken in the shops to have the vacuum 
brake put on. I went into the running 
sheds to inquire about the amount of repairs 
that had been done to this engine during the 
12 months, and I found there was literally no 
repairs done. I found that one great thing 
he had applied to all the new engines was a 
small pipe running from the cab to the low 
pressure cylinder so as to admit steam into 
the cylinder in starting, so in case it should 
be on its center it would start much easier. 
The engines look very neat, and they start 
from a station very quick and steady with- 


them. 
I hope you will pardon me if I am intrud- 


out a slip from them with 12 cars behind | 
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work. 
shop where it is freely used, removing the 
necessity of any future record of profanity 
for the individual user. W cmd. DD) 


Patent on a Tool 
Editor American Machinist: 


Post, 


Seeing a cut of a proposed tool holder or 
post in your paper by Mr. P. C. Forrester 
(Vol. VI., No. 41, page 6,) which he says 
would be very effective, I must say that 
several machinists will agree with him. It is 
a handy arrangement for boring long holes 
and taking heavy cuts, as the tool can be 
held perfectly rigid, and it is easily adjusted. 
The invention, however, is mine, as the 
records in Washington will show. A patent 
was pending when the suggestion of Mr. 
Forrester was made. A. MErcrEr. 

15 Union Street, Norfolk, Va. 
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of the lathe center into the center in end of} and found that at the turn of the flange it 
This dog will be a missionary in any | was cracked and corroded till on one side 
| (the dome was about 24” in diameter) for 
| about 18” there was nothing but a scale of 


rust, and on the other side about }” of iron. 
The engineer tells me he had noticed a leak 
on the thin side for some time, and had tried 
to caulk it, thinking it sand holes, but that 
the last time they cleaned the boiler they 
sent a boy in with a candle to examine, and 
he reported it cracked. He then went in 
himself, and trying it with his knife, found he 
could stick the point of it through in places. 
He reported to his employers, and they told 
him they ‘guessed it would answer for a 
while yet”—to ‘‘ go ahead.” 

He did so, and I suppose they were very 
much surprised when it blew off. It had 
carried from ninety to 120 pounds of steam 

| for fifteen years, and had never acted that 
It certainly was old enough to 
Know better. 


way before. 


There was not the sign of a 
stay-bolt anywhere near the 
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had been. 
The steam pipe was attached 
to the top of safety valve. 
The engineer had just tried 
the safety valve, and found it 


dome, and never 








A Curious Explosion. 
Editor American Machinist: 

There occurred avery singular explosion at 
the water works at Janesville, Ohio, on the 
evening of April 18th, 1884. They 
pair of Worthington, high pressure inside 
|}duplex plunger pumps, plunger 17 inches 
| diameter and 4 feet 3 inches long. The 
piston rod broke and had to be taken out for 
repairs. The plunger was removed from the 
pump, and laid on the floor for the purpose 
of getting the broken rod out. The con- 
struction of the plunger may be seen from 
|thesketch. A, A, is the plunger, 2, a blind 
cap, on the back end of plunger, and (is 


have a 





| piston rod / is fastened, this head being 
bolted to the plunger 1. The plunger 1 
being hollow, the caps Cand 7 are fitted 
close, so as not to allow any water on the in- 
The machinist had 
|taken out the bolts on the head C, but the 
head refusing to come off he took off the 





side of the plunger. 


the head on the opposite end, to which the | 


ing on your valuable paper. I have had 10|¢ap /, so as to put in a bar to force it off. 
years’ experience as a practical mechanic, and | After taking off head #, he walked around 
I can assure you that I was much interested | the pump for a lamp, and came back and 


in the compound. 
A Practical 
Stratford, Ont. 
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| put the barin, but not being able to see the end 
bof the rod, he moved the lamp up to the end 
|of the plunger, when there was a heavy ex- 
| plosion, blowing him about fifteen feet, and in 
between the stove and wall, with such force 
that he was picked up for dead, it being 
fully fifteen minutes before he came around. 
Ile was badly burned by the gas, which con- 
tinued to burn on the inside of the plunger 


for 20 to 30 minutes after the explosion. | 


When the cap / was taken off there was 
which resembled 
blue clay, up to the point / on the diagram; 


water and a thick mud, 


when dry this was about the color of rotten | 


‘stone and had a very offensive smell. The 
plunger had not been open for about five 
years, and when pumping works against 
a head of 179 feet. 


I should like you to lay this before the 





A Thread Dog, 
Editor American Machinist: 

About three years ago I made a half dozen 
thread dogs of the enclosed design, and they 
have been received with so much favor by 
the lathe hands that I have since made a 
complete set, and duplicates. They are in- 
tended for use in finishing the threading of 
studs, or for finishing the heads of locomo- 
tive guide bolts, or anything that has a 
threaded end which it is necessary to catch 
with a carrier or dog while performing some 
rother operation on it. As will be seen, they 
are solid, and it is necessary to have one for 





leach standard size of bolts or studs that you 
lturn. The manner of construction is clearly 
shown inthe sketch. The hole and counter 


sink on reverse side is made of sufficient 


readers of the AMERICAN MAonINist, and 
see if any one can give a satisfactory ex- 
planation as to the cause of the explosion. 
Remember that the plunger was removed 
from the pump, and was lying on the floor 
when the explosion took place. 


J. If. GrEENWoop. 


~ a 
What Blew the 


Dome O10 


Hditor American Machinist: 


the Boiler? 


On my way to the shop this morning I was 
startled by a sudden rushing noise, the cause 


}of which I will explain: Among our other 


industries we have a spoke and bending fac- 
tory, and I found that the cap of the boiler 
dome had blown off, tearing away the roof 
of the engine house and scattering things 
around generally, but fortunately injuring 


no one, 


The boiler has been in position twelve or 
prepared are to be drawn off by an injector, | size to admit of the free and ready entrance | fifteen years. [ examined the fractured part, 


all right. He was just about 
to blow the morning whistle, 
the engine having been run- 
ning for ten minutes, steam at ninety pounds, 
and plenty of water. Has any one a clear 
idea of why it ‘‘let go?” 

Wabash, Ind. H. 


IT. GLEASON. 


Melting Iron in an English Foundry. 
Editor American Machinist: 





I noticed in two recent issues of the AMERI- 





| OAN Macurnisr letters from practical men on 
ipola management, and it occurred to me 
that, as our practice in the North of England 
is superior to what is given there, it would 
be interesting to compare noies. 
The cupola at present in use in this foundry 
(one out of five) is 3’ 6” diameter inside the 
| lining, and is a plain parallel tube. 


| Cl 


The tuyeres are eight in number, about 6” 
square, and about three feet above the tap 
hole. The blast is supplied by a No. 25 Baker 

| blower, and is about 75 Ibs. pressure per 
square inch. With this pressure we melt at 

We com- 
mence by lighting up in the ordinary manner, 
and filling up with coke up to about 21” 

| above the tuyeres. 


the rate of five tons per hour. 


This takes about 13 cwt. 
|of coke. After this the cupola man puts on 
26 cwt. of iron, and then 1} cwt. of coke, 
and so on, iron and coke alternately, till the 
quantity required is melted. 

The average daily quantity of iron melted 
in this cupola is 20 tons. Of the 13 ewt. of 
| coke which is used to fill up the cupola, we 


| get 6 cwt. back after the cupola is drawn. 
| The other 7 cwt. is burnt and wasted, being 
| mixed with the slag, that we burn 7 cwt. 

26.2 ewt. of coke to melt 
This is equal to 147 lbs. per 
| ton of iron melted. 


so 
plus 19.2 cwt. 
20 tons of iron. 


The coke used is a Durham coke, and con- 
tains from 85 to 90 per cent. of carbon. 

If we compare this result with the theo- 
retical quantity of coke necessary to melt a 
| ton of iron, it will show how near we work 
|to the exact quantity required. Cast-iron 
a 


(Clem- 


| melts at 2200° Fahr ; its specific heat is .123, 
and the latent heat of liquefaction 


ent). 


Ooo 


wo 


Carbon burning to carbonic acid develops 
12,906 heat units (Dulong), and with a 
cupola we may fairly assume that all the 
coke is burnt to carbonic acid. 

In raising one ton of iron from the ordi- 
nary temperature—say, 50° Fahr.—-to melt- 
ing point, we require 2240 * (2200 — 50) x 
.123 = 592868 heat units, and to liquefy it 
we want 2240 & 233 = 521920 heat units, so 
that one ton of iron will require 

592368 521920 
12906 & .85 

The 46 lbs. which we use in excess is needed 

to melt the flux (limestone), and allow for 

waste heat ascending the chimney, radiation, 

etc., etc. 


101 Ibs. of coke. 


I have no experience of coal for melting 

M. J. WugATLey. 

North-eastern Foundry, South Shields, Eng- 
land, 


iron. 





Safety in Powder Mills. 
Editor American Machinist : 

In your issue of May 30, I notice an article 
under the heading ‘‘ Safeguards in Industrial 
Establishments” which seems to have been 
written by some one who was unacquainted 
with the subject and the facts connected 
with it, so far as it relates to the employ- 
ment of men in the manufacture of explo- 
sives. 

An experience of more than thirty years 
in the construction and operation of estab- 
for the manufacture of gun- 
powder and other explosives has enabled 


lishments 


me to gather statistics, and make observa- 
tions, which conclusively that the 
danger and risk of working such establish- 
ments not 
working on railroad trains, or several other 
employments in which large numbers of 
men and boys are employed, and that a 
large majority of accidents occurring in such 
works are the 
violation of well established precautionary 
rules by the operatives themselves. 

Furthermore, I believe that no law could 
be enacted that would materially affect the 
condition or management of such establish- 
ments, nor if enacted could it be enforced 
for the following reasons : 

The owners have a large money interest in 
such works on which no insurance is obtain- 
able, and in case of an explosion there is a 
total loss which must fall on the owners ex- 
clusively; hence it is for their interest to use 
every precaution for safety that is possible, 
and then rely on careful supervision and the 
fear of instant death on the part of the 
workmen for the safe prosecution of the 
“work. 

But here comes in the curious part of the 
business which the public do not know, or 
forget, the fear of instant death will not insure 


show 


is nearly as great as mining, 


result of carelessness in the 


an observance of the ordinary precautions for 
safety. For fear of danger in such employ- 
ments soon wears off, and some of the men 
become careless, and they will risk their 
lives to enjoy a smoke, or to save themselves 
a little extra labor, and must be constantly 
watched to prevent them from endangering 
themselves and their associates. 

For, fear of danger being out of the ques- 
tion, men will work as cheaply in such work 
as any other. They do not consider the 
work especially dangerous after they under- 
stand it, and do not demand extra pay for 
the risk, nor are they paid anything extra on 
that account. 

Much of such work is of an easy charac- 
ter, requiring from three to eight hours’ work 
per day, and men will choose such situations 
in preference to jobs where ten hours’ hard 
work per day is required. 

The owners and operatives of establish- 
ments where explosives are manufactured 
would heartily concur in any legal enact- 
ment, whereby the operations in such works 
could be carried on more safely, and would 
like to have any of your correspondents give 
the outline of such a law. ON Scorr. 

Bennington, Vt. 


The Nature of Centrifugal Force, 
Editor American Machinist : 

Mr. Lavery, in your issue of 19th of April, 
and Mr. Webber, in that of the 26th, seem 
to regard me as differing from Mr. Porter as 
to the facts in the case of a revolving body, 
but there is no such difference. 
any such body is tangential, and that on the 
breaking up of the system the particles fol- 
low tangential paths. And I am sure that 
even if Mr. Porter had not declined to dis- 


pute that as this tangential tendency is con- 
tinually thwarted by a centripetal force, it 
must needs oppose this thwarting by a ‘‘cen- 
trifugal force,” a component of the tangential 
tendency. Indeed, Mr. Porter saysas mtich, 
and in almost so many words ; giving, for 
this force, the usual rule for steam pressure 
in a cylinder; a rule which, in cylinders 
and wheels, can apply only to centrifugal 
forces. 

The points at issue were the propriety of 
and that 
of the definition of said force as ‘that with 


the expression * centrifugal force,” 





We both | patches. 
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which a body while revolving around a center, 
tends to tly off in a radius;” and bearing in 
mind, that this tendency exists only while | 
the body revolves, I fail to see on what 
ground the expression and the definition can 
be objected to. 

Mr. Lavery, in criticising my sketch, ap- 
pears to forget that, in order to simplify the 
subject, I showed vot a ball held by a string, 


_whatever expansion and contraction may 





MACTIINIST 


[May 17, 1884 





to equal the strength of the brace. If the given achance to learn, would reply indig- 
flat part of the brace is put around the cir- nantly, ‘‘I’m a moulder, Iam; not a cupola 
cumference of shell and lining, the heel of dauber,” and stick their thumbs in the arm- 
brace is exposed to the strain imparted by holes of their vests and walk off. But one 
| cannot imagine that an intelligent moulder 
take place between the two circles, and may would willingly remain in ignorance of one 


in time become fractured from this cause, as of the most important branches of the foun- 


and therefore describing a circle, but a ball! 


rolling, as on a billiard table, and moving 7 
straight lines from point to point. In sucha 
case a ball would require a blow toward 8, or 
some equivalent, to send it too. Ifthe ball 
were held by a perfectly rigid string, c 8, 
the point beyond ¢c at which its tangential 
tendency would first encounter the string’s 


. * . me | 
interference, would be infinitely near c, and | 


therefore the interference might be consid- 
ered centripetal. 
Joun C. Travutwing, JR. 
Philadelphia. 


Kaolin and Plaster of Paris as a Boiler | 


Covering. 
Kditor American Machinist: 
Let me give you a word of warning for the 


benefit of your readers who are likely to try| 


kaolin and plaster of Paris as a boiler cover- 
ing, in accordance with the suggestion con- 
tained in the letter of Mr. Frank C. Smith in 
your issue of May 3, 1884. 
ought not to be used in such a covering, for 
the reason that it contains a considerable 
percentage of sulphuric acid, as shown by 
the formula CaSO,. If kaolin has the proper 
non-conducting qualities, it might be used 
alone with the jute fiber. Mixing the two 
will not prevent the chemical changes which 
are sure to occur sooner or later in the boiler 
covering; free sulphuric acid will be liber- 
ated during the decomposition, which will 


seriously corrode such portions of the shell | 


of the boiler as are in the vicinity of either 
steam or water leaks. W. M. Barr, 
Brooklyn, N. Y. 


The Use of Braces in Steam Chimneys 


in Preference to Sockets and Socket! 


Bolts. 
EKditor American Machinist : 
The letter sent to you by your correspond- 


ent in Bath, Maine, and forwarded to me for | 


reply, received immediate attention and re- 
ply forwarded promptly. As the subject is 
comparatively a new one in boiler building, 
I quote the question in full, and hope it may 
receive attention from other boiler makers of 


the heel of brace should be formed pretty 
square, to obtain as much rigidity as possible, 
and this formation in itself must necessarily 





dry business, a branch he must thoroughly 
understand before he can hope to successfully 
carry on business for himself, or manage for 


result in an imperceptible fracture of the iron others. 


fibre. Sockets and bolts are used in prefer- 


I wish to say that it depends upon the 


ence to braces, for the reason that the space , foundry foremen to change this state of af- 


between lining and shell is often insufficient 
to allow the body of a man to enter, and as 
rivets must be ‘‘held on” by a man of 
strength, the necessity of using the socket in 
preference to the brace is apparent. Sockets 
| can be, and are usually, put in without any 
| person entering between lining and shell. 
| This is done by means of a long ‘“‘spring 
| tongs,” which places the end of socket op- 
| posite the hole in shell (the socket being 
| held at an angle by the helper); a pin is then 
| pushed through the sheet into the socket, 
/and hammered in whatever direction is nec- 
essary until it comes in line with the hole in 
‘lining. If found too short or too long, it 


i 


|is removed and altered, or another one 





)..:| Substituted. Should the socket be correct in 
Plaster of Paris | 


| fit, the pin used by the workman is pushed 
| out and a wooden plug inserted, until all the 
sockets are in, then the bolts and washers 
are put in, and the job completed. 

If bolts were put in as fast as the sockets 
were fitted, there would be no spring between 
| the plates, and much trouble would arise in 
getting the sockets in position. By putting 
in the wooden plug, with sufficient projection 
inside and out, the sockets can be put in 
much faster. A good workman and helper 
can get the length of socket required, form 
them on a mandrel,and put them in position at 
about one half of the cost of putting in braces 
and rivets; so that, while there is no appa- 
ent superiority in the brace, the economy of 
the socket, both in utilizing the scrap as 

well as in the time required in their inser- 
| tion, makes the latter the favorite in every 
| case. 

| The expansion of a steam chimney lining 
being much greater than that of the shell a 





| vertical strain would of necessity be thrown 


more experience and better ability than my-| : 
| and open to fracture from expansion, yet I 


| have never known of socket bolts giving out 


self, at the same time giving my views to 
your readers in about the same manner as 
given in my private letter. 

The following is the subject of inquiry: 


‘*T would like to ask the opinion of some of | 
your readers who are practical boiler makers | 


as to the comparative merits of socket bolts 


and flat braces for staying between flue and | 


shell in steam chimneys, as commonly used 
in towboats, and other such boilers.” 

The socket and socket bolt have been used 
for steam chimneys for as long a time as my 
memory goes jback, in connection with the 


boiler trade, and I think the continuance of | 
the custom up to this time is owing to the 


fact that the use of sockets for this purpose 
the foreman to utilize a 
of the small pieces, so numerous in every 


enables 


shop, which are too large to go into the 
‘*scrap pile” and too small to be used for 


In addition to this, sockets 


a handy helper who can form his own sock- 


'ets; while the braces, generally considered a 
cuss the question further, he would not dis- 


part of the blacksmith department, require 
the skilled and _ costly of the 
smith. The distance being equal where 
the lining and shell of chimney are cylin- 
drically true, there is much care required 
in the formation of braces, if such are used, 
while in the case of the sockets, they can be 
‘*upset” on the anvil if too long, or ‘‘ drawn” 
out on the horn if too short. 

In regard to the merits of the socket bolt 
over the flat brace, as far as strength is con- 


services 


cerned there is really no difference between 
them, if the brace is equal in area to that of 
the bolt, is properly made and put in, and 


part | 


are | 
understand perfectly that the tendency of | applied much more easily and economically | 
than the flat brace would be, as the man em-| 
ployed in putting in sockets is, generally, but | 


upon either brace or socket, so that in this 
respect there is no perceptible merit in either 
as compared with the other, except it might 
be in the thread of bolt being already cut 


in the thread or screw. 
GrorGE Marsnai. 


How to Extend Knowledge of Cupola 
Management, 
Editor American Machinist: 

We have had from all sections of the coun- 
try accounts in the AMERIoAN Maonrnist, of 
iron melting in foundry cupolas, and while 
they have in amount of fuel used and iron 
melted reached every grade of good, bad and 
indifferent melting, they have all been arti- 
cles of great interest to foundrymen. 

No matter what grade has been given, 
| whether above or below the average, they 
suggest valuable ideas to every thoughtful 
moulder, and are of special interest to all 
who have charge of melting in foundries. 

Too much cannot be written on this sub- 
ject. Foundry firms are paying more atten- 
tion to this matter than they did ten years 
ago, as they realize the value of economical 
melting, and appreciate the services of a 
man who can take off a heat with a small 
percentage of fuel,and not have from 300 to 600 
pounds of iron left after all the moulds are 
poured, part of it to run into pig,and the rest, 
when the bottom is dropped, to come tumbling 
through in a half melted state, with about a 
quarter of a ton of coke. 

It is astonishing to observe the number of 
moulders who know nothing at all about 
management of cupolas or melting. I be- 
lieve I would not overstep the mark if I 
should say that number constitutes the ma- 
jority, and why is it? Certainly it must be 
from lack of opportunity, 


| 
| 
| 








fairs in the future. Youask how? I answer, 
one way is to give the apprentice boys a 
chance now and then to go on the charging 
floor, and do (or help do) the charging. Do 
not say you want them to skim or light off 
vents. With a little management you can 
spare them in turns, occasionally. We have 
thirty-five hands in our foundry. Four of 
them are apprentices. I let each of them 
have a chance at the cupola, and I can tell 
you they appreciate it, and I hope will profit 
by it. 

Don’t be afraid you will overstock the 
market with moulders who are capable of 
being foremen. If you are fully quali- 
fied for your position you will stay there. 
Do not forget you was an apprentice once 
yourself. Rosert E. Masters, 

Columbus, Ga. Columbus Iron Works. 


Boiler Setting—Dirt in Boilers, 
Editor American Machinist : 

One of your correspondents suggests that 
the distance from grates to shell, in a tubular 
boiler, should be three feet. This I believe 
to be exactly right for all boilers of this class 
over 40” diameter. The bridge wall should 
conform to the curvature of the shell, and 
be 6” away from it. 

In the case of the exploding locomotive 
boiler noticed in the AMERICAN Maoninist of 
April 19, I am of the opinion that the acci- 
dent could be traced to scale and dirt in the 
boiler. We used to expect that about 20 
boilers of threshing engines would explode 
out here every harvest season, the reason be- 
ing that when the boilers got limed up the 
exhaust nozzles would’ be contracted, and 
the fire surface, covered with lime and dirt, 
would get red-hot, the result being an explo- 
sion. I have been in a tight place with these 
engines myself. 

I think your position on patentsand patent 
stealing is just right. The proper protection 
of patents has a great deal to do with engi- 
neering progress. Jonun MAILer. 

San Francisco, Cal. 


Correct or Incorrect Engineering Ex- 
pressions—A Suggestion for a Foundry 
Ladle. 

Editor American Machinist : 

I find a great variety of expressions relating 
tc stationary engines, and it is sometimes 
puzzling to know which are right. For in- 
stance, in getting a new engine ready to start, 
one engineer comes in and asks: ‘‘Is this 
engine to run over or under?” Another asks 
if it is to run in or out; and still another, if it 
is to run forward or back. Which is right, 
and which is wrong; or are cither of the ex- 
pressions right, or wrong? 

Another thing that I should like to know 
is, what gain is possible in a compound non- 
condensing engine over a single cylinder au- 
tomatic engine ? 





I should like to ask Mr. West how a ladle 
similar to that shown in the sketch would do 
to get clean iron from the bottom for fine 
castings. M. i. P. 

Columbus, Ohio. 


<=> 

P. Lorillard & Co., tobacco manufacturers, 
have established a library of 6,000 volumes 
in a suite of three rooms centrally located in 
Jersey City, which they have presented to 


their employes. The standard magazines 


We know that and periodicals are on file at the rooms. 
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New Direct-Acting Steam Pump. 

Simplicity of construction is one of the 
things to be desired in designing machinery 
of all kinds, and particularly so in the in- 
stance of steam pumps. The Valley Ma- 
chine Company, of Easthampton, Mass., 
who are well known as the manufacturers of 
the bucket plunger and acme fly wheel 
steam pumps, have begun the manufacture of 
a direct acting, or automatic valve motion 
steam pump, which for simplicity they claim 
isunsurpassed. Referring to the engravings, 
Fig. 1 shows a plan of the steam valve seats 
with the ports for both main and supple- 
mental valves, and Fig. 2 shows the steam 
chest broken away, and the valves in posi- 
tion. Fig. 3 shows the supplemental valve, 
and Fig. 4 the main valve. The other cut 
shows the pump as a whole. From these 
engravings a very correct idea of the con- 
struction and operation of the pump may 
be had. 

——_+4>e__—___ 


A Fast Locomotive. 

Doctor Nat Sawyer, a well-known locomo- 
tive engineer, who has run many of the fast- 
est timed special trains that ever passed over 
the New York Central Railroad, says that 
the ‘‘ Sam Sloan,” now No. 70, is the fastest 
engine ne ever ran, when 
the load was within her 
capacity. She could get 
away with a heavy load, 
too, for the size of the 
engine. The engine is 8- 
wheeled,of the Buchansn 
ordinary build for the 
time she was put up. 
The cylinders are 17x20 
inches ; throw of eccen- 


tric, 54 inches; steam 
ports, 14x16 inches, and 
exhaust port 2} inches 


wide. The driving 
wheels are 66 inches di- 
ameter. This engine, 
with four or five cars, 
could run a mile a min- 
ute easily, and keepit up, 
where the track was 
level. She would swing 
twelve or fourteen cars 
along at forty miles an 
hour, and never fall short 
of steam. The ‘‘ Doctor” 
has a lingering fondness 
_for that engine, and al- 
though he now has 
charge of a handsomely- 
equipped locomotive, used for taking the 
Superintendent special over the road, when 
the question of a smart-running engine 
comes up, Nat refers to the performances of 
the ‘‘Sam Sloan.” 
- ile 

Mr. W. B. Cummings, who has been chief 
engineer of the Anchor Line steamer City of 
Rome ever since that vessel was launched, 
has been appointed inspecting engineer for 
the company at Liverpool. 
years before joining the City of Rome Mr. 
Cummings was a draftsman with John Elder 
& Co., the great shipbuilders of Glasgow, 
Scotland. 


For several 


ete 
A Small Locomotive. 


Hartley & Marshall, miners and shippers 
of gas and steam coal, Pittsburgh, Pa., have 
imported a small locomotive engine for use 
in one of their mines. It is an unusually 
small machine but carries the intensely high 
steam pressure of 250 pounds to the square 
The cylinders are 5X12 inches with 
pairs of wheels coupled, the diameter 
18 inches and the total wheel base 7 
The gauge of track is 2 feet. The 
boiler is of steel, the fire-box of copper and 
the tubes are The 
height of engine from the rail is 5 feet 3 
width 4 feet 10 


inch. 

three 

being 
feet. 


made from hard brass. 


inches and the greatest 
inches. 

a 

The New York Central and Hudson River 

Railroad Company are preparing torun their 

through fast trains from New York to Albany 
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without stopping. They are putting in more 
water troughs so that the engines can take 
up all the water needed for the run without 
stopping. This is part of a plan for ac- 
celerating their whole service of fast trains 
run over this road. 

es 


Locomotive Engine Running—The Valve 
Motion. 


By Anaus SINCLAIR. 








SLIP OF THE LINK. 

In equalizing the valve motion 
coming the discrepancy of steam 
due to the angularity of the connecting rod 
by moving the link-hanger stud away from 
the center of theslot, a new distortion is in- 
troduced. The link block being securely 
fastened to the bottom of the rocker pin, 
moves in the fixed arc traversed by that pin, 
which is nearly horizontal. The action of 
the eccentric rods on the link on the other 
hand forces the latter to move with a sort of 
vertical motion at certain parts of the stroke 
making it slip on the block. Moving the 
hanger stud back tends to increase this slip, 
which will become excessive enough to se- 
riously impair the efficiency of the motion, 
if not kept within bounds by the designer. 
Where the slip is very great the motion will 
not be serviceable, a consideration which 


and over- 
admission 
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signers slightly increase beyond these points. 
On the other hand, the locomotives sent out 
from a leading building establishment, have 
the radius of link { inch per foot 
short of the distance between the axle and 
rocker, and the claim has been made that 
the arrangement produces an excellent mo- 
tion. 

A committee of the American Master Me- 
chanics’ Association have placed themselves 
on record on this subject by asserting that 
the distance between the centers of axle and 
rocker pin is the proper radius for the link. 
That same committee recommended that the 
link motion should be planned to give as 
long a link radius as possible, subject to the 
first-mentioned conditions. 

It must be noted that the middle of the 
link slot is the radius are. I knew of a case 
where the links for an altered locomotive 
were finished out of the true radius through 
the edge of the slot being taken as the radius 
curve. 


drawn 


INCREASE OF LEAD. 


Most of men who are at all familiar with 
the valve motion are aware of the fact that 
with the shifting link the lead increases as 
the link notched towards the center. 
Where the valve has ,y inch lead in full gear 
it is no unusual thing to find it increase to 3 
inch lead opening at mid gear. 


is 


The phe- 


1 om i mn ii i 


a 





New Direcr-Aotrina Stream Pump. 


can never be overlooked, for the block will 
wear rapidly, producing lost motion, a very 
undesirable defect about any part of a link 
gear. With the long rods which prevail in lo- 
comotive practice, designers have no difficulty 
in keeping the slip within practical bounds, 
but with marine engines it is sometimes nec- 
essary to sacrifice equality of steam admis- 
sion to the reduction of the slip. 
est amount of slip is in full gear, and it di- 
minishes as the link block is moved towards 
the center. 


The great- 


Placing the eccentric rod pins back of the 
link are, as is 
country, has a tendency to make the link 
slip on the block, and care has to be taken 
not to locate these pins farther back than is 
actually necessary for other requirements of 
the link motion’s adjustment. Auchincloss, 
who is a recognized authority for designing 


almost universally done in this 


of link motion gives four varieties of altera- 
tions capable of reducing the slip when it is 
found too great for a practicable motion. 
His resorts are either to increase the angular 
advance, the travel, the 
length of link, or shorten the eccentric rods. 
One, or a combination of these methods may 


reduce increase 


be adopted, as the designer finds most con 
venient. 
RADIUS OF LINK. 

Among the constructing engineers who 
plan link motion, there is considerable diver- 
sity of opinion about what radius of link 
The 
distance between the center of axle and cen- 


helps to produce the best valve motion. 


ter of lower rocker pin may be accepted as 


approximately correct, although some de- 


nomenon is better known than its cause is 
understood. 

The relative positions of link and eccentric 
centers of an engine when the crank is on 
the forward center are shown in Fig. 1, the 
link being represented with the block in the 
It will 
be observed that the centers of the eccentrics 
f and >, from which the rods receive direct 
ahead of 
the centre of the axle, the one above, the 


center, which represents mid gear. 


influence, are both some distance 


other below. The eccentric straps to which 





Fig. 1. 


the rods are connected sweep round the ec- 
centric circles, and are controlled thereby. 
When the link is moved up or down, each 
eccentric rod pin, where it attaches to the 
link, describes the with a 
radius drawn from own eccentric. If 
both rods were worked with a radius from 


are of a circle 


its 


the axle center, the link could be raised and 
lowered when the engine stands on the dead 
center, without moving the rocker pin at all; 
but under the existing arrangement the link 
is influenced directly by one or other of the 
eccentrics, whatever position in the link the 
block may stand. When the engine is stand- 
the 
Fig. 1, it 


ing on the forward center, with link in 


mid gear, as shown in will be 
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farthest point away from the axle, for the 
rods are so placed to reach their greatest 
horizontal distance ahead, and consequently 
in this position the lead opening is greatest. 
If the link be now lowered the backing ec- 
centric rod will immediately begin to pull 
the link back, and as the pin of the forward 
eccentric rod approaches the central line of 
motion it will also keep drawing the link 
back, so that by the time the link is in full 
gear the lead opening will be considerably 
reduced. 





Fig. 2. 


When the engine stands on the back dead 
center, as shown in Fig. 2, the eccentric cen- 
ters will be on the other side of the axle, and 
the eccentric rods will be crossed. While in 
mid gear, the link block is drawn closer to 
the axle than it would be in any other posi- 
tion of the link, and consequently the lead 
opening is greatest. If the link be now 
lowered the forward eccentric rod will ap- 
proach its horizontal position, and conse- 
quently reaches farther 
on the central line of mo- 
tion so it will pnsh the 


link block away from 
the axle, thereby de- 
creasing the lead. Pull- 


ing the link into back 
gear has a similar effect. 

The tendency of a link 
motion increase the 
lead towards the center 
is made greater by short- 
ening the eccentric rods. 
Increasing the throw of 
Me eccentric inclines to ac- 
celerate the lead towards 
the center, ir 
throws the eccentric 
further apart. 
For slow-running, hard- 
pulling 


to 


since 
centers 


locomotives, 
where increase of lead is 
a disadvantage, the tend- 
ency to increase the lead 
is sometimes restrained 
in forward gear by re- 
ducing the angular ad- 
of the backing 
eccentric. This expedi- 
is, however, not 
necessary where proper care and intelligence 


vance 
ent 


have been bestowed in the original design of 
the motion. 

In studying this part of the valve motion, a 
young machinist or engineer will obtain valu- 
able assistance by cutting a link template 
out of a piece of pasteboard and using strips 
With these he 
on a drawing-board or table the 


of wood as eccentric rods. 
can test 
various positions of the link, and note in a 
way that is easily understood the effect of 
changing the link into different positions. 
a ee 

A correspondent of the Mexican Financier 
draws attention to an expensive mistake made 
by mine managers in certain districts of 
erecting machinery far too heavy for the re- 
quirements of the mine. There is a preju- 
dice in favor of ponderons Cornish machin- 
ery, which is transported and erected at enor- 
mous expense, the result being in many in- 
stances financial ruin to the smaller stock- 
holders. Light engines, hoisting and pump- 
ing machinery would, in many cases, be 
more suitable for the needs of new, mines, 
and they could be operated cheaper, besides 
costing less than the imposing paraphernalia 
in vogue. 

APR 

The government of India, which controls 
and operates the greater part of the railway 
system of that country, has determined to 
adopt iron freight cars, and it is advertising 
for contracts to furnish 1,000 cars made of 
that material. The specifications published 
show that the American freight car design 
has directly influenced the plans for the new 
Indian goods wagons, as they are called. 
They will be open cars twenty-five feet long, 
and will be carried by two trucks. The 
whole of the cars will be of iron— trucks, 
frames, and upper work. All parts must be 


readily perceived that the block stands at its | made interchangeable, and to standard sizes, 
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. EDITORIAL ANNOUNCEMENTS. 

te Positively we will neither publish anything in 
our reading columns for pay or in consideration of ad- 
vertising patronage. Those who wish to recommend 
their wares to our readers can do so as fully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale, We give no premiums to 
secure either subscribers or advertisers. 

weer” Every correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

ter We are not engaged in procuring patent rights, 
cr insetling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

oer” We anvite correspondence from practical machin- 
ists, enguneers, inventcrs, draughtsmen and all those 
especially interested in the occupations we represent, on 
subjects pertaining to machinery. 

er Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. 
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An Act of Congress to Discourage Amer- 


ican Shipbuilding. 


There is joy throughout the free trade 
camp of the United States, and that portion 
of the press which sees no reason why arti- 
ficial means should be used to maintain our 
industrial prosperity is jubilant over the 
passage by the House of Representatives of 
an act permitting certain ships of foreign 
build to be registered under the American 
flag. The bill in itself is a small affair, since 
it merely permits the free importation of iron 
and steel ships exceeding 4,000 tons register, 
to be used for foreign-going commerce only. 
The foreign carrying trade is so depressed at 
present that there is no likelihood of any new 
line being started, even with the stimulus of 
free ships. The true animus of the bill lies 
in the principle which has gained a victory, 
for it is nothing less than a step in the direc- 
tion of free trade, and the victory for the 
foreign shipbuilder means a defeat for our 
own struggling shipbuilders. A leading sup- 
porter of the measure defined the situation 
correctly when he publicly proclaimed it as 
‘*a great triumph, not all we could wish, but 
still a step in the right direction.” 

Every lover of American progress and 
friend of the country’s prosperity deplores 
the depressed condition of our mercantile 
marine; but those who have studied the 
matter most industriously are agreed that our 
loss of prestige as ocean carriers is not to be 
regained by any free-ship bill. The causes 
that prevent our yards from building ships as 
cheaply as they are turned out on the Clyde 
or Tyne, militate against us as a carrying 
nation, and unless American shipowners are 
given some special privileges to put them on 
a footing with their British rivals, we will 
never regain our lost place on the ocean. 
Before losing the great mass of our shipping 
through the misfortunes and necessities of 
the war, we carried eighty-four per cent. of 
our own commerce; but during the season 
of our adversity British shipping interests 
got a start of ours, which was judiciously 
accelerated by government subsidies and 
other artificial means that our free traders 
abhor so much when applied to foster Amer- 
ican interests, so that now we do not carry 
more than fifteen per cent. of our own trade. 
For a few years after the close of the war, 
our shipowners made a struggle to regain 
the position they had lost; but they were so 
weighted down by heavy taxes, oppressive 
dues, and higher-priced labor, that they were 
forced to yield. They were no sooner van- 
quished in the foreign carrying trade, than 
British shipowners began intriguing to get a 
share of our coasting trade, and the annual 
effort made to pass a free-ships’ bill is the 
point of the wedge which is intended as a 
means of splitting up our remaining shipping 
trade. This effort has been carried on so 
persistently that success will follow sooner or 
later, unless the friends of our native indus- 
tries bestir themselves to defeat the scheme. 
Success to a certain extent has been already 
gained by the enemies of our native indus- 
tries, who are continually agitating in favor 
of free ships, for it has tended to frighten 
American capital away from shipbuilding 
enterprises. To the labors of those who are 
striving so zealously to make foreign ship- 
building yards prosperous at our expense, 
may be traced some of the mysterious attacks 
so incessantly directed against the new Amer- 
ican Shipbuilding Company ; and the ground- 
less enmity continually expressed against 
other shipbuilding interests seems to have a 
similar origin. Under very adverse circum- 
stances our shipbuilding firms have perse- 
vered in following their business, till iron or 
steel ships can be built on the Delaware 
to-day as good as anything launched from 
the best British yards, if the buyer is willing 
to pay the American labor which does the 
work. The free-ship bill is an outrageous 
attempt to place our shipbuilders at a dis- 
| advantage with their foreign rivals, for any- 
| thing that can be said in favor of free ships 
is equally cogent in favor of free shipbuilding 





material. If these scheming agents of British | change from noise to silence for a few days 


| Shipbuilders were honest in their pretensions | 


of wishing to aid the growth of our mercantile 
marine, they would first propose to give our 


|changing their orders, 
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own shipbuilding yards the encouragement of 
free material to work on. This policy they try 
to reverse. If it is carried out, it will in a 
few years close every iron shipbuilding yard 
in America. 
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Can Alloyed Metals be Separated by 
Pressure? 


Some months ago a statement went the 
rounds of the technical press in Europe and 
America, to the effect that J. & W. Weems, 
makers of gas pipes, of Glasgow, Scotland, 
had attempted to draw brass tubes in the way 
pipes are made from lead, and that the enor- 
mous pressure to which they subjected the 
brass separated the zinc from the copper. 
This separating of combined metals by 
pressure was regarded as an important scien- 
tific discovery, and it was cited as a practical 
demonstration of the truth of the atomic 
theory of matter. 

Mr. John Robertson, of Water Street, 
Brooklyn, was well acquainted with Mr. 
Weems, who claimed to have made a success 
of separating the metals by pressure, and 
while visiting Scotland, Mr. Robertson ques- 
tioned Mr. Weems about his mode of oper- 
ating to obtain the high pressure used. Mr. 
Weems said it was done in a cast-iron cyl- 
inder with a wrought-iron ram. As Mr. 
Robertson, during the course of his business 
as a maker of hydraulic machinery, has en- 
joyed unusually good facilities for making 
tests with high pressures, he at once declared 
that Mr. Weems was mistaken, since he had 
subjected brass to a higher pressure than it 
was possible to reach with the means em- 
ployed by Mr. Weems, without meeting with 
any indication of the metals separating. 
Since that time Mr. Robertson has been ex- 
perimenting in his works at Brooklyn with 
different metals, subjecting them to the 
highest pressures the best hardened steel will 
impart. He uses a steel cylinder and hard- 
ened steel die, and in numerous instances he 
has raised the pressure till the end of the die 
has flattened out. A two-inch die, which we 
examined in this condition, stood a pressure 
of 9,990 tons to the square inch before it 
yielded. A brass cap, which had _ been 
squeezed out of a disk under this pressure, 
showed no indication of the zinc separating 
from the copper. Mr. Robertson holds that 
a substance stronger than steel will be needed 
to raise the pressure which is going to sep- 
arate fused metals, and he confidently asserts 
that the feat has never been done. 


lie 


The list of candidates to be voted upon for 
admission to the American Society of Me- 
chanical Engineers at the Pittsburgh meet- 
ing, May 20th, reaches over 125 in number. 
We notice that the applicants reside in 
twenty different States of the Union, also in 
the District of Columbia, and Glasgow, Scot- 
land. The list includes a number of well- 
known engineers. 
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It seems a little hard for locomotive engi- 
neers on Texas railroads to regulate their 
noise to the requirements of every town they 
pass through. The municipal authorities there 
claim the right to dictate whether tumul- 
tuous noise or quiet shall prevail while trains 
are passing through the town limits. Ac- 
cordingly the matter is regulated according to 
the tastes of the different towns. One town 
called for the ringing of the locomotive bell 
all the time the train was passing, and the 
next town did better by calling for the whistle 
to be sounded through the whole city limits; 
but a third town more enterprising still 
demanded both whistle and bell to be used 
in passing its borders, a rule which of course 
was duly observed. Others again are of a 
retiring disposition and do not want the 
whole world to know when each train is 
passing through the city, so they will have no 
whistling or bell ringing within their limits. 
As the city authorities are not limited in 
they occasionally 


and vice versa. In order that the varying 
wants of the city fathers may be duly re- 


»pected, the railroad managers of Texas are 
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considering the propriety of issuing daily 
bulletins as to the requirements of the various 
towns for noise or silence. 

ame 

A leading difference in the position of the 
American and of the European artisan is 
that the former claims enough remuneration 
for his day’s labor to keep himself and 
family respectably fed, clothed, and educated 
without assistance. In every European 
country an artisan is exceptionally well paid 
who can rear a family without sending the 
children to work at an age when few Ameri- 
can children are expected to do any labor. 
in many cases not only the children of for- 
eign workmen have to toil early and late, or 
go part of the time hungry, but often the 
mother has few hours a day for household 
duties, her time also being devoted to inces- 
sant unwomanly toil in the hard struggle for 
existence. Those who are striving to demol 
ish our protective fabric wish to put the 
produce of our workmen in competition 
with the goods produced in countries where 
men cannot earn a family’s livelihood by 
their labor. There will be some noise in 
free America before the reducing policy that 
will place our people on a level of that kind 
is completed. 
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If powder manufacturers are as careful in 
providing safeguards for workmen as ap- 
pears from the communication of Olin Scott 
on page six, they cannot certainly object to 
a rigid Government inspection. 
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Literary Notes. 


FOUNDATIONS AND FOUNDATION WALLS 
for all classes of buildings, pile driving, building 
stones and bricks, pier and wall construction- 
mortars, limes, cements, concretes, stuccos, ete. 
Sixty-four illustrations. Practical explanations 
of the various methods of building foundation 
walls for all kinds of buildings. Tables of the 
weight of materials, etc., the kind of materials 
used, the loads sustained, and the sizes of wall 
piers, ete. Use of plastering, mortars, limes, and 
cements. Extracts from New York building laws, 
with notes. By George T. Powell, architect and 
civil engineer, New York. To which its added a 
treatise on foundations, with practical illustra- 
tions on the method of isolated piers, as followed 
in Chicago. By Frederick Bauman, architect. 
Revised and enlarged by the addition of much 
new matter by G.T. Powell. New York: William 
T. Comstock, publisher, No. 6 Astor Place. Priee, 
by mail, postage free, $2. 

This is an interesting and instructive book 
for those in search of information on the sub- 
jects treated, and is also a good reference 
book for those not directly interested. 


One of the live, newsy and progressive 
technical journals on our exchange list is the 
Mining Herald and Colliery Engineer, pub- 
lished weekly from Philadelpbia and She- 
nandoah, Pa. In the issue of April 19th 
the explosion in the Pocahontas mine is 
treated (by the aid of a diagram) and its 
cause discussed. Subscription $2 00 a year. 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common sense methods . 

Every question, to insure 
variably be accompanied by the writer's name and 
address. If so requested, neither name, correct ini- 
tials, nor location will be published. 
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any attention, must mn- 


(199) J. H. B., Greenville, O., asks: Which 
will be the more economical fuel to use in an up- 
right boiler, coal or coke? A.—We should say that 
coal would be. 

(200) H. L. Milwaukee, Wis., writes: I 
have an engine 3/'x4’ which I should like to put 
into a boat 20 feet long. How fast would it propel 
such a boat with 90 lbs. boiler pressure? A.—Prob- 
ably about seven miles an hour. 


(201) E.S. H., Meadville, Pa., asks: Can 
you give me a general rule for determining the 
diameter and weight of fly-wheels for steam en 
gines? A.—There is no general rule for diameter 
of fly-wheel. A very good practice is to make the 
diameter not less than four times the stroke of the 
engine, when circumstances will permit. You will 
find a rule for calculating weight of fly-wheels in 








the AMERICAN MACcHINisT Of May 13, 1882, 
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(202) W.S., Sherbrooke, Quebec; asks: 
Is there a standard for the taper of plug cocks; 
and, if so, what is it? A.—There is no recognized 
standard. The taper varies, usually between 1” in 
4” to 1” in 6”. 


(203) H.M.S., K , Ind., asks: Who 
invented the steam-engine governor, and when was 
it invented? A.—So far as we know, it was invented 
by James Watt, a little more than one hundred 
years ago. 





(204) M.8., Hartford, Conn., asks: Will 
you give me arule for proportioning cone pulleys? 
A —See AMERICAN Macutinist of February 5, 1881; 
October 15 and 22, 1881; November 26, 1881, and Feb 
ruaty 25; 1882. 

(205) A. M., .Roanoke, Va., asks: Is it 
desirabie to have a projectile with the following 
points: Increased rotation without change to the 
gun, high velocity, a very flat trajectory, and 
greater penetration? A.—The last three qualities 
are desirable ones; the first is perhaps well enough 
provided for already. 


(206) R.G., Memphis, Tenn., asks: What 
is the customary rating of an engine 22/’x32” run- 
ning at 75 revolutions, cutting off at 34 stroke, 
builer pressure 80 lbs. A.—There is no generally- 
followed custom in this respect. We should say 
such an engine, if well constructed, would be fairly 
rated at two hundred indicated horse-power. 


(207) Ignorance, Wilkesbarre, Pa., writes: 
I have had an argument with a gentleman in regard 
to patent laws. I claim that a person is free to 
manufacture and use a patented device; a bicycle, 
for instance, or anything he will use for pleasure 
rather than for profit. My friend says no. Which 
is right’ A,—Your friend is right. 


(308) J. B. H., Atvon, Mich., sends sketch 
of exhaust pipe; in which are three elbows, the 
general direction of the pipe being down, and asks: 
Will putting up the pipe in that way make any dif 
ference with the power of the engine, which is 
12’’x18/’, running 160 revolutions per minute?’ A,— 
Make the exhaust pipe not less than 4’ diameter 
and you will have no trouble from the elbows. The 
back pressure will undoubtedly be slightly, but not 
materially, greater than if the pipe were straight. 


(209) W. 8. B., Baltimore, Md., asks: 
Will you tell me if a horizonta! engine should be 
counterbalanced the same as a vertical engine, 
making allowance for the entire weight of the re- 
ciprocating parts? A.— Different considerations are 
required in balancing the two classes of engines, 
and it is a difficult matter to determine, except by 
experiment, just how to accomplish the best results 
in counterbalancing. The subject was quite ex- 
haustively treated by Professor Robinson, in a 
paper read before the American Society of Mechan- 
ical Engineers, which you can find in the AMERICAN 
Macuinist of November 5 and 12, 1881. 


(210) J. A. F., Knoxville, Tenn., writes: 
Iam going to set an engine 12’’x24” to rtin 125 reyo- 
lutions. I can get full-size stones, say 12” thick, 
and had thought of starting foundation with 12’ 
concrete, then a stone considerably longer than 
bed, using three stones, battering back to nearly the 
length and width of bed. Will this make a good 
foundation? A.—This will make an excellent foun- 
dation, if you get fairly good ground to work from. 
You ean get a good foundation by building up all 
but the upper stone of small stones and cement, the 
whole being considerably longer and wider than 
the bed, putting cast-iron anchor plates at the bot- 
tom for the hold-down bolts. If you use the three 
stones 12’ thick, anchor the bolts top of the con- 
crete, under the lower stone. 


(211) C.T., Brooklyn, N. Y., writes: Ed- 
wards, in Modern American Marine Engineering, 
page 51, gives a rule for boiler power as follows: 
“Speed of piston in feet per minute by area of 
cylinder in feet by number of cylinders « 60= 
the cubic feet of steam per hour; and this — by the 
specific volume of steam at the given pressure 
cubic feed of water required ; and the cubic feet of 
water required 62 and + 9and 22 equals the 
square feet of fire grate required.’ I have taken 
the specific volume of steam for 80 lbs. pressure as 
333, but cannot get a satisfactory result. Will you 
please inform me where I am mistaken? A.—We 
see no reason to believe you have made any mis- 
take. On the contrary, we think the author has 
made a mistake. 


(212) J.C.W., Louisville, Ky., asks: How 
shall I proceed to lead lap holes in the parts of loco 
motive link motion that are to be hardened? how 


many mandrels should be used if, for instance, | 


a hole is 3-64’ out, and is there any better way 
than this for truing the parts? A.—Lead lapping is 
not appropriate for correcting errors so large as 
that noted. Where hardened bushes, thimbles, etc. 
are extensively used they are trued up after harden- 
ing, by the use of a grinding machine, using small 
emery wheels. Lead laps for holes are made by 
casting lead on a mandrel several times—say five or 
six—longer than the hole, the mandrel being about 
14’ taper to the foot, and having a groove planed 
or milled in it to prevent the lead from turning 
around. The lead, about 3-16” thick, is turned off, 
then as it wears in use, driving the mandrel further 
lead About is 


in will enlarge the No. 60 emery 


used, the mandrel being run at high speed. 
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Transient Advertisements, 50 cis. a line for each in- 
sertion under this head. About seven words make @ 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 


Patterns & Models, G. D. Lambert, New Haven. Ct 

Presses & Dies, Ferracute Mach.Co.,Bridgeton.N. J. 
Steel Name Stamps, &c J.B. Roney, Lynn, Mass. 
Interchangeable work a specialty. Send stamp for 

new Lathe Catalogue. E. O. Chase, Newark, N.J. 

INVENTIONS perfected, designed, or patented. 
E. P. Robbins, M. E., Cineinnati, O. 

‘“*How to Keep Bollers Clean.” A book mailed 
free, by James E. Hotchkiss, 8 John street, N. Y. 

Fine tools and special machinery. Horace Thurs- 
ton, 84 Clifford street; Providence, R. I 

Lyman’s Gear Chart. How to lay out gear teeth. 
Price 50 cents. E. Lyman, C. E., New Haven, Conn 

Wood Engraving done in best manner. Designs 
furnished. Edward Sears,48 Beekman St. NewYork. 

Foot Power Machinery,for workshop use,sent on 
trial if desired. W.F. & John Barnes, Rockford, Il 

The latest Improved Tack and Match Machinery 
is made by White Machine Co., Waterbury, Conn. 

_ Patents.—Franck D. Johns, Att’y at Law & Solic- 
itor of Patents, 617 Seventh St., Washington, D.C. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., corner Fulton and Dutch streets, New York 

Universal grinders for lathe-centers, chucks, an: 
gles,or cylinders. C. C. Hill, 4 Market st.,Chicago, I! 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Herbert W. T. Jenner, Mechanical Engineer and 
Solicitor of Patents, 626 E st., Washington, D.C. 

National and box chucks, foot and power lathes, 
and slide rests. Lodge, Barker & Co., Cincinnati, O. 

For Sale—The patent on a new and very efficient 
dynamo-electric machine, for plating or lighting. 
A.S. Kimball, Box 522, Worcester, M 

Split Pulleys at low prices, and of same strength 
and Appearance as Whole Pulleys. Yocom & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 

Guild & Garrison’s Steam Pump Works, Brook- 
lyn, N. Y¥. Steam Pumping Machinery of every de 
scription. Send for catalogue. 

Improved Tack Machinery, made by The Willets 
Man't'g Co., can be seen of 16 alain at their works, 
57 Clifford St., Providence, R. 1. 

The ‘*‘ Wax Process”? Engravings shown in the 
AMERICAN MACHINIST each week are made by Stru- 
thers, Servoss & Co., 32 Frankfort Street, N. Y. 

Coarse or difficult screws, worms, cutters, taps, 
rotary files to order. Machinery invented, made. 
Tower Machine Works, E. Brookfield, Mass. 

New Books, relating to steam, the steam engine, 
mechanics, machinery, and engineering. Send for 
catalogue. Fred.Keppy, publisher, Bridgeport,Conn. 
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Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large: prices low. Frasse & Co , 62 
Chatham St., N. Y 

The Complete Practical Machinist, $2 50; the Pat- 
tern Maker’s Assistant, $2.50: Mechanical Drawing 
Self-taught, $4 00; books for practical machinists. 
Address, Joshua Rose, Box 3,306, New York City. 

“Catechism of the Locomotive.” 

The most complete and easily understood treatise 
on the locomotive; 625 pages, 250 illustrations 
$2.50. For sale by “The Railroad Gazette,” 7: 
Broadway, New York. 

EXTRACTS FROM CHORDAL’S LETTERS, 400 
pages, 12mo., handsomely bound in cloth. New and 
enlarged edition, with over 50 illustrations. Price $2. 
Published by John Wiley & Sons, 15 Astor place, 
New York. 

Useful Information for Steam Users—A_ 100-page 
pamphlet, compiled from the best authorities, on 
the care and management of the steam engine and 
boiler, with hints and rules for engineers and fire 


men. Engineers everywhere should have this 
work. Send 25 cents in P. O. stamps for a copy. 


The J. N. Mills Publishing Co., 145 Broadway, N.Y. 

















W.C. Turner, Milan, Tenn., will build a cotton 
seed oil mill. 

Webster, Dak., wants a grist mill; also a machine 
shop and foundry. 

The Griffin, Ga., cotton mill is nearly completed, 
and will start about July 1 

The Locust Point Land Company, of Baltimore, 
will erect a new machine shop. 

The Lock and Hardware Manufacturing Company 
has been organized at Lexington, Ky. 
Charles H. Eggert, Brooklyn, N. ¥ 
three-story brick factory on Atlantic avenue. 


, Will erect a 


Nearly all the carpet mills of Philadelphia are 
working from one-third to one-half capacity. 





The Collier White Lead Company will erect a fac 
tory on 23d street, Philadelphia, to cost $26,000, 

T. Sessinghaus will erect $20.000 flour mill in 
Philadelphia, corner of 2d and N. Market streets 


Morris & Ott will erecta three-story cotton factory 
on Howard street, near Apple street, Philadelphia. 

Brandon, Mirfh., has subseribed $500 toward pro 
euring a grist and saw mill combined, at that place 

The Peninsular Car Company, Detroit, Mich., will 
erect twelve shops, on Ferry street, to cost $90,000, 

Manwell & Crabtree, Newberne, N. C., whose ma 
chine shops were lately burned, will rebuild at once, 

The Laclede Car Manufacturing Company, 
Louis, is building an addition to its works, 60 by 118 
feet. 


Buildings 


St. 


Works, 
N. ¥ 


to be 
, Will cost 


for the Halew Screw 


erected on Pearl street, Syracuse, 
$14,000 
rhe Sam Cupples Wooden Ware of 


Philadelphia, will erect a four-story factory, to cost 


Company, 


| about $32,000 





MACHINIST 


¥ Several large hew shops are to be erected this 
year by Foote & Johnson, carriage manufacturers, 
at Whethville, Va. 

The Enterprise Machine Works, Geneva, O., have 
been purchased by new parties, and will be set in 
operation at once. 

Incorporated in Johnson City, Tenn.—The John 
son City Foundry atid Machine Works. 
stock about $30,000. 

The Baldwin Locomotive Works, Philadelphia, 
are building thirty-eight engines for Brazil and the 
Argentine Republic, 


Capital 


The Spang Steel and Iron Company, of P.ttsburgh, 
recently rolled a boiler head 106 inches diameter 
and 5g of an inch thick. 

The stove moulders of Troy, N. Y., have accepted 
a reduction of 20 per cent., which means that the 
stove trade is quite dull. 


The Millburn Gin and Machine Company, of Mem 
phis, Tenn , has occupied its new works, on which 
nearly $100,000 has been spent, 

Morenci, Mich., wants a roller flour rill, and offers 
$3,000 to any person who will construct a mill of 
that description in that village. 


The Equitable Improvement Company, New York, 
will erect a ten-story brick flat at 50th street and 
Madison avenue, to cost $425,000, 

It is stated that at least $1,000,000 will be invested 
in buildings and factories in Knoxville, Tenn., this 
year, as against about $750,000 last year. 

Works for the manufacture of agricultural imple 
ments, boilers, shafting, etc , are to be erected by 
the Murfreesboro (Tenn ) Machine Works Company. 

A new company, called the Pacific Barbed Wire 
Company, has been formed and are erecting works 
at the corner of Eleventh and Gratiot streets, St. 
Louis. 

The Phillips & Buttorf Manufacturing Company, 
of Nashville, Tenn., have added $250,000 to their 
capital, to build the new stove foundry at Birming- 
ham, Ala. 

The Long & Allstatter Company, of Hamilton, O 
are erecting an extension to their present works, 
50x50 feet, and adding to their main building one 
story 150x50 feet. 

Tie Helmbacher Forge and Rolling Mill Company, 
of St. Louis, have contracted with the Niles Tool 
Works fora special crank-boring machine, weighing 
thirty thousand pounds. 

The new machine and boiler shops to be erected 
for the H. A. Ramsey Company, Baltimore, will em 
ploy several hundred hands. There will be several 
buildings, each 46x100 feet. 

Walker & Elliott, machinists, of Wilmington, Del., 
are building a large two-story brick shop, on the 
corner of 2d and Lombard streets, to be occupied 
asa machine shop by the firm. 

Thomas H. & Z. H. Withers will erect a foundry 
and machine shops at Marietta, Ga , for the pur 
pose of making engines for gold-mining and mill 
machinery, saw and planing mills. 

The Rhode Island Locomotive Works are employ 
ing about four hundred men. Times are dull at the 
works, the force being on eight hours a day, and 
even at that men are being laid off occasionally 

The amount necessary to build a large cotton 
mill at Roanoke, Va., has at last been raised, and 
the mill will be built. They are now proposing to 
establish an agricultural implement factory at 
Roanoke. 

The Waltham (Mass.) Watch Tool Company has 
organized a new corporation, called the Waltham 
Watch Company. 
two acres of land upon which to erect a large watch 
factory. 


The new concern has purchased 


H. A. Haralson, of Selma, Ala., has received an 
offer from Northern capitalists to put $200,000 into 
a new cotton mill, provided the business men of 
Selma will raise an equal amount. 


are pending. 


Negotiations 


The Trenton (Tenn.) Cotton Mills is a new corpo 
ration. The organizers are: J. W. Hays, J. M. 
ter, J. W. Elder, 8S. J. Taylor, and others. The nec 
essary cash has been subscribed to build the mills 
and purchase the machinery. 


Sen 


S. B. & M. Fleisher, 26th and Hamilton streets, 
Philadelphia, have 100-horse power 
boilers of Zell & Burton, B 
the general sales agent for these boilers, has opened 


an office at 22 Cortlandt street, New York. 


ordered over 


saltimore. L Eaton, 


C, Carman, of Philadelphia, bas a contract to 
erect four factory buildings, at 3d street 
one to be 52x203 feet, three stories, 


and Co 
lumbia avenue ; 
and the others each one story, will be 110x180 feet, 
63x 168 feet, and 47x42 feet, respectively. 


William J. Hooper & Son, of Baltimore, Md., large 
cotton manufacturers, have purchased the Mount- 
ain Island Cotton Mills, in North Carolina, for 
$125,000. They will enlarge their mill capacity, and 
probably spend about $75,000 for machinery. 


The Knoxville (Tenn.) Woolen Mill Company has 


been incorporated with $100,000 capital—all sub- 
scribed. Incorporators are: C, J. MeClung, C. M. 
McGhee, E. J. Sanford, J. D. Cowan, and R. P. Get 


tys. Work on buildings will probably commence 
about May Ist. 


Out of the twenty-five blast furnaces on the line 
of the Philadelphia and Reading Railroad, between 
Philadelphia and Pottsville, nineteen are now out 
of blast. The following are in blast: 
hocken, 1: Pottstown, 1; Birdsboro, 1; 
Pottsville, 1. 


East Consho 


Sacture rs’ 





| 
} 


Reading, 2; phosphorus 





F. W. Siddon, H. M. McNutt, Joseph F. Johnson, 
of Birmingham, and others, have organized a 
$200,000 company, to build a foundry in Atlanta, 
Birmingham, Selma, or Sheffield, to manufacture 
grates, mantels, and hollow-ware.— Baltimore Manu 
Re ce ra, 


The Columbus (Ind.) Lock Nut Company has been 


|} formed, with $15,000 capital, to manufacture the 


Gilmour nut-lock. Colonel Horace Scott is presi 
dent, J. D. Lyle treasurer, Frank Matson secretary, 
and John Gilgour, the inventor, superintendent. 
Operations will soon begin 


The Thompson & Nathanson Boring Tool Com 
pany, of Milwaukee, Wis., report 
They are full of orders, and are making arrange 
ments to enlarge their works, and will consolidate 
Rockford, Ill, where part of the 
works were moved six months since 


business good. 


their shops at 


the Seott Printing 


J., have been given 


for building 
Plainfield, N 


The contracts 
Press Works, at 


to J. W. Pangborn. The grading is finished. The 
railroad track is being put into the premises. The 


foundation for the machine shop is laid. The ertire 


works are to be finished August Ist 


The United States Stamping Company, at Port 
land, Conn., have decided to rebuild. The contract 
for a building one hundred and forty-six feet long 
and eighty feet wide, one-story high, hus been given 
This property was destroyed by the recent bursting 


of a dam in that locality.— Bosten Jour. of Commerce 


St. Joseph, Mo., has raised $45,000 for the Des 
Southwestern Railroad. This 
amount was raised to induce the road to make St. 
Joseph their southwestern terminus, and to locate 


Moines, lowa, and 


their machine shops in that city. The city gives 
right of way and grounds for depot and machine 


shops. 


The American Watch Tool Company, Waltham, 
Mass., is driven to its full capacity. Since January 1 
Brown & Sharpe milling 
machine, two Pratt & Whitney lathes, and two 
The 
prospects are that they will be obliged to build an 
addition to their shops. 


they have put in a new 


lathes of their own make, besides other tools 


The Houston, East and West,Texas Railroad Com- 
pany offered to extend its road from the present 
terminus to Shreveport, La, provided that city 
would give $50,000 and the right of way and grounds 
for station and shops. The proposition has been 
accepted, and work will be begun at once at Sbreve 
port and Nacogdoches, Tex., the present northern 
terminus of the line. 


A company has been organized in Boston, called 
the Equity Tube and Pipe Company (limited), to 
manufacture wrought iron pipe and boiler tubes of 
Harvey K 
treasurer 


iron and steel Flagler is president and 
Hill Capital stock $450,000, 
The works are being erected on Saratoga and Pope 
streets, under the direction of Mr. Flagler, who for 
many years was connected with the National Tube 
Works. 


George ©. 


The Mount Desert (Me.) Herald says : 
of asbestos here seems to be something new, and 


The discov ery 


It lies in 
perpendicular sheets or seams in the rocks, and re 


we hope it may prove of importance‘also. 


sembles the roots of the yellow birch on the sur 
face, with bunches of mica scattered in the rocks: 
the 

which, 
when removed. 


groundwork 
taken 


being composed of serpentine, 


together, forms a fine appearance 


At a stockholders’ meeting of the Missouri Car 
and Foundry Company, St. Louis, on the 15th of 
April, it was decided to raise the capital stock from 
$500,000 to $600,000, All of the increase has been 
subscribed for and paid. The company report a 
gratifying number of orders on their books. The 
St. Louis and San Francisco Railway Company re- 
cently placed an order with them for one hundred 
box ears, one hundred stock cars, and one hundred 
They are also building three hundred 
refrigerator cars for various Companies, 


coal cars 


The Portsmouth, N.H., Machine Company occupies 
the site of the Kearsarge Manufacturing Company’s 
mills, and has rebuilt, and is putting in machinery 
for of the 
foundry, and boiler shops, and engine rooms, to be 
found in the State, The main building is 204x70 
feet, and two stories high: wings 100x30, foundry 
146x146, and boiler shops 164x55. Railway tracks 
pass each side of the establishment, giving superior 


one most complete machine shops, 


shipping facilities, with freight depots close at hand. 
This company is a recent organization, with Hon. 
Frank Jones, president, C. H. Mendum, treasurer, 
W.H. Hackett, clerk, and Nathan Whalley, superin 
tendent Boston Commercial Bultetin 

There are various ways to order constructive ma 
terial. One way to specify quality is, that it shall 
be ‘first-class in every respect,’ which apparently 
means a great deal, but in reality is gloriously in 
definite. What one concern considers “ first-class ” 
is regarded as quite ordinary by another. Here is 
an example of the definite way to place an order: 
The Babeock & Wilcox Company, in ordering 500 
tons of open-hearth steel from a Pittsburgh estab 
lishment, require that a coupon shall be attached 
to each plate, which shall show 55,000 to 65,000 
pounds tensile strength, with 20 per cent. elonga- 
tion in 8’, to stand bending double both before and 
after being heated and plunged into cold water, 
without showing any cracks, and the analysis is 
not to show to exceed 8-100ths of one per cent. 
Steel is to be branded and stamped, 


** 60,000 lbs. T.S.” 
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Machinists’ Supplies and Iron. 


New York, May;!, 1884. 
change in the business of ma- 
our last report. Dealers con 
to complain that prices show 
although the 
Steam supplies 
been for 


rhere is no notable 
chinist supplies since 
tinue with one voice 
no tendency to improve, 
business moving is considerable. 
are rather more active than they have 
some time, but prices are still low. 

The demand for boiler-makers’ supplies is quiet, 
prices unchanged : 


Boiler Plate—Common......-...-.- coves DE 106. 
ERNE Sos sakcssvecnessnceee 10¢ 
oe err ere re 3 1-10« 
PUM vc aes cies tes ceeeces 4 1-10« 
Extra Flange......... 5lyge. 
Chester Steel. 4c 


Iron, pig, American—The business rey ported during 
the week does not indicate any mate ri: il change in 
the range of values or in the temper of the market. 

2X 


We quote No. 1 XFoundry, $20 to $21.50; No 
Foundry $18.50 to $19.50; Grey Forge, $16.50 to 
$17.50. 


Secotch—The market appears to be demoralized, 
the demand being slow and sales difficult, at prices 
that will cover the cost of importation. Dalmell 
ington, to arrive has been offered at $19.50; Eglin 
ton, $19 to $19.50, and Coltness at $21.70. The ordi- 
nary quotations all show a downward movement 

Tin—The demand has been moderate and prices 
ruled steady. Banca, 20i4c.; Straits and Malacca, 


WANTED © 


‘ Situation and Help’? Advertisements, 30 cents a line 
- each insertion under this head. About seven words 
make a line. Copy should be sent to reach us not later 
than Wedne sday morning for the ensuing week's issue. 
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Fore man boiler maker, thoroughly posted, wants 
position. Satisfactory references. Address Box 8, 
AM. MACHINIST. 


Wanted—Situation by machinist, well posted in 


celluloid machinery, etc. Address H., Am. MAcu. 


Wanted—Situation, by a young pattern maker 
Address C. D., AM. MACHINIST. 


First-class mech. draughtsman desires situation. 
Address A., 125 Clark street, Room 40, Chicago, Hi 


Norman W. Wheeler is free to engage for iron 
ship building and engineering, in July. Present ad 
dress, Bath, Me. 


First-class pattern maker wants situation ; on ma- 
chine work preferred. Address Box 379 South Nor 
walk, Conn. 


Situation wanted, as foreman of a boiler shop. 
Have had 20 years’ expe rience as foreman, and am 
conversant with marine stationary and locomotive 
work. Address George Mt irshall, care AMERICAN 
MACHINIST. 


Wanted—Position as mechanical superintendent 
of shop, on light machinery or specialties, in iron 
or brass. Am experienced in the economical man 
agement of help, also in designing and constructing 
tools for the rapid production of work. Can fur- 
nish first-class references for character and ability 
Address D. D., Box 7, AM. MACHINIST. 


Situation wanted -By a foreman blacksmith, fa- 
miliar with drawings and details, reverberatory 


furnace, steam hammer, marine and stationary and 


locomotive engine work, machine and job repair 
work—work up all se rap possible—good executive 
ability, reliable habits. First-class references given, 
Address A. B. C , care of Am. MAcuiNist office. 


The advertiser, who represents a new, important, 
and rapidly-growing industry, desires 5 to corre spond 
with a few intelligent mec hanies or steam engineers, 
whose educ ation and experience has fitted them to 
quickly learn the pec uliarities of the business, with 
a view of placing themin charge of special branches. 
The maelll 
competent and reliable men, of good character, 
habits, and address, with some knowledge of busi 
ness and drauguting, and experience in handling 


acquirements, special 


men. Address, giving age, ! 
experience, whether married or single: and refer- 


ences, Box 12. AM. MACHINIST. 





For sale, at a bargain 
foundry and machine shop, in a good town, in west- 
ern part of State. doing good business. Address 
E. H. Hastings, 5 Bowling Green, New York. 

FOR SALE—Harris-Corliss horizontal condensing 
double engine, ¢ ylinde rs 20x42 and 18x42. Wheel 16 
feet diameter and 39 inch face 
placed by larger engine. 

To be seen at Planet Mills, 
Brooklyn, N.Y 


NOTES IN 
MECHANICAL ENGINEERING. 


Compiled principally for Students, but also of great 
value to all Mechanical Engineers, By HENRY ADAMS, 
93 pages, 12mo, $1. Descriptive Catalogue (100 pages) free 


. & F. N. SPON, 35 Murray St., N. Y. 





amount of 


CATALOGU E 


AMERICAN 


HILL, GLARKE & CO.) 


36 OLIVER STREET, 
Boston, Mass. 
BRANCH OFFICE, 800 N. 2nd STREET, 
St. Louis Mo. 


Have just issued new 
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LIGHT MACHINERY & SMALL TOOLS. 


Sent free to Manufacturers and Dealers on 
receipt of their business card. 





Bradley's Cushioned H Hammer 


BRADLEY & CO., Syracuse, N. Y. 








Stands to-day WITHOUT AN EQUAL. 
OVER 800 IN USE. 


ESTABLISHED IN 1832 








All descriptions of Gear Wheels or Gear Cutting to order. 





Large variety of Ready-made Gears in Stock. 





Send for Gear Book, gratis. 
LRT: A AE AE IED Oe 
GEO. B. GRANT, 





rene sm cnet 
3 ALDEN STREET, BOSTON. 











ons are responsible ones, and require five | 


In good order; re- | 


272 President street, | 












DONALDS IYDROST NT 








LEVEL LINE INDICATED 8Y WATER, __ | 
For leveling all kinds of 
Machinery and Structures, 
or points separated by long 
distances and obstructions. 
JAS. MACDONALD 


55 Broaoway, New Yorn 












, 0. DANCEL, 


239 Centre St., 
NEw York, 


Upright 
Milling 
Machines 


AND 


> Special Machinery. 






Also manufac- 
tures a Gear and 
Spiral Cutting 
Attachment to 
go with Upright 
Milling Ma- 
chine. And Cam 
Cutting done for 
theTrade. 








| COOKE & 060.2" 


Half or entire interest in | 


Machinery & Supplies, 


22 CORTLANDT ST., 
NEW YoRK, 
AGENTS FOR THE 
(ireenfeld Vertical Kugines, 
2'¢ to 30 Horse Power. 
Unequaled in workman- 
ship and quality of materi- 
al. Prices lower than any 

other first-class engine. 
ALSO 
SUPPLIES 
For Machinists, Railways, 
Mills, Mine s, &e. 
Please send for circular | 
and state that you saw the 


advertisement in this 
paper. 


A.CALDWELL & CO... 


MANUFACTURERS OF 


} 





| Machinexy and Tools, 


No, 216 CENTRE ST., Near Grand St., NEW YORK. 


Specie! Attention given to the Fitting-up of Shops for 
Manufacturers. General Machine Jobbing promptly ar 
tended to. Estimates furnished on application. 





OWLES rarer STEAM PUMPS. 








— 


“a W 


any capacity, 


THE 
THE BEST MADE PUMP! 


Estimates furnished on application for Pumping Machinery 
and to work against 
Air Pumps and Condensers for steam Engines a specialty. 
ill save from 20 to 80 per cent. fuel. 
SEND FOR ILLUSTRATED 


STANDARD! 
THE BEST PUMP MADE! 


any pressure, 


CATALOGUE, 


ADDRE 


KNOWLES STEAMNI PUMP WORKS, 


93 Liberty St., New York, and 44 Washington St., Boston, 


Mass, 





STEAM PUMPING MACHINERY 





[May 17, 1884 


MACTHIINIST 


) The Deane Steam Pump C0, 


EXOL: YORE, MASS. 


92 & 94 Liberty St. |54 Oliver | 49 N. 7th St. 226 & hd og St.|620 & 622 N. Main St. 
NEW YORK. | BOSTON PHILA. CHICAGO. | ST. LOUIS. 


MANUFACTURE 








FOR EVERY POSSIBLE DUTY. 


Independent Condensing Apparatus 
A SPECIALTY. 





Send for New Miustrated Catalogue. 





FR | C TION AN D CUT-OF Pun UPLINGS. 


JAS. BUN TER & SON, North chi mnes. 


A. EDW. BARTHEL, 














ENGINEER, 4 
111 LIBERTY STREET, NEW YORK. P. 0. BOX 2337. if 
SOLE MANUFACTURER OF THE : 


REISERT, STAUFFER AND BARTHEL 


Lobricators and solidified Olt 


The most economical, perfect, practical, simplest, 
cheapest, and elegantly finished Lubricators ever 
put on the market. One million sold within a couple 
of years. The Barthel Solidified Oil or Lubricating Compound is 
used with the Lubricators exclusively. Whoever has once tried this Lubricant 
will never again use oil or any other Lubricating compounds. Send for Illustrated 
Catalogue. 


Tur DONALDSON AL HEATER 2 SUPER-HEATER. 


A practical and scientific invention for Reheating 
Exhaust, Superheating Live Steam or Heating Air, 
WITHOUT C anes by utilizing the WASTE HEAT from boiler 
furnaces. Can be attached to any boiler. 











MANUFAC TU RED BY THE 


DONALDSON HEATER COMPANY, 


Welles Building, 


New York. 








No. 


DEAN BROTHERS 
INDIANAPOLIS, IND. 
BOILER FEEDERS, FIRE 
PUMPS, CONDENSERS, 


Is Broadway, 















Catalogue. 


TEEL CASTING 


TO ANY PATTERN OR WEIGHT. 
TRENGTH and QUALITY 
Equal to STEEL FORGING 









S Bd STEEL CASTING, 


"Rhurlow, Penn. 





= ee 


ie 


Factory : Providence, R. I 
Offices: 
BOSTON, MASS., 

220 FRANKLIN STREET, 


|CHICAGO, ILL, 
228 LAKE STREET. 


BETTS MACHINE COMPANY, 


Wilmington, Del. 


MAKERS OF 





DRILLING MACHINE. 








IMPROVED 


MACHINE TOOLS 


-—FOR USE IN= 


Railway & Machine Shops, 


‘erns of the most 





From Pa 


MODERN CONSTRUCTION. 











May 17, sith 


AME: 


NICHOLSON FILE co., 


SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES 


** Nicholson File Co’s ’? Files and Rasps, ** Double Ender’? Saw Files, **Slim’’ Saw Files, 
**Racer’’ Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. ai U.S. A. 
























LTESTIMONIATL ON,THE MERITS OF THE 


PATENT NICKEL-SEATED “POP” SAFETY VALVE. 


J. C. MoNEIL, 
MANUFACTURER OF BOILERS OF ALL KINDS, 
ALSO HEAVY SHEET AND BOILER WORK. 
Axroy, O., July_3ist, 1883." 

Tue CONSOLIDATED SAFETY VALVE Co., 
111 Liberty St., New York. 

Gentlemen :—About four years ago I bought one of your Nickel- 
Seated ‘‘ Pop” Safety Valves for my own use. I had been having 
a great deal of trouble with safety-valves, but after putting yours 
on I have not had the steam pressure over 70 lbs. Owing to the 
satisfaction it gave me I have been advising my customers to use 
it, and with very good success. Last year I sold about 50 of your 
Nickel-Seated Valves, and have yet to hear of the first one that 
has not given satisfaction, but have heard of many that have given 
the very best of satisfaction. I enclose an order for one valve. 
Hoping you will have the success that the valve deserves, I am, 
Yours truly, J. C. McNEIL. 


MILLING MACHINES. 


THE “MONITOR.” 











Manufacturing 
and Special. 


C. E. LIPE, Syracuse, N.Y. 


Universal, 





FRIEDMANN’S 


Patent Hjectors, 


OR 


WATER ELEVATORS, 


For Conveying Water and Liquids. 


Pat, Oilers, Lubricators, &c,, 
NATHAN MFG. Co. 


Patentees & Manufacturers, 
92 and 94 Liberty Street, 
NEW YORK. ; 
Send for Illustrated Catalogue. 





ANEW LIFTING t NON-LIPTING INYECTCR, 


BEST BOILER FEEDERS IN THE 
W ORL 


PATENT “= 


Sizes made 





Superior to any shafting in market for the following reasons, viz. 
1st.—It is perfectly straight and round. 
2d. —It can be rolled accurately to any desired gauge. 


from % to 3% inches, 3d.—It has the beautiful blue rinish of Russia Sheet Iron, rendering 11 
advancing by ‘gixte enths. less liable to rust or tarnish than shafting of the ordinary finish. 
Price list 4th.—It will NOT SPRING or WARP IN KEY SEATING like 

a OD TOKE, Lotl most of the other manufactured shafting sold in the mar- 

with a vee Treg other cet, and as a consequence, is admirably adapted for 


wentinae au cineiien te LINE AND COUNTER SHAFTING. 


AKRON IRoN co., POLISHED 


AKRON, O. : ; 
Sole Manufacturers, 6th.—It is made of superior stock. 
Or E. P. BULLARD, 14 Dey St., New York, 
General Eastern Agent. 


SHAFTING. 
M. T, Davidson Improved Steam Pump, 


MANUFACTURED 


5th.—The surface is composed of 
MAGNETIC OXIDE OF IRON 
forming a superior journa 
or bearing surface, 












BY 


DAVIDSON STEAM PUMP CO. 


OFFICE AND WORKS: 


A to 47 Keap Street, Brooklyn, N. Y, 


Philadelphia Agent: 
KELLY, 


Warranted the 
BEST PUMP made 
for all situations. 





DANIEL 51 North Seventh Street. 








IRON AND STEEL 
DROP FORCINC. 


Of Every Description, at Reasonable Prices. 
DANBURY, CT. 


CORNELL UNIVERSITY 


ANE TAS SRT 
COURSES IN 
Mechanical Engineering, 
Electrical Engineering, 
Civil Engineering, 
and Architecture. 


ENTRANCE EXAMINATIONS eats AT 9 A.M., 
JUNE 16 and SEPT. 16, 1884. 


R. A. BELDEN & CO., 








~REAMER. 


For the UNIversiry Register, containing full 
statements regarding requirements for admission, 
courses of study, degrees, honors, expenses, free 
scholarships, ete., and for special information apply 
to THE TREASURER OF CORNELL UNIVERSITY, 

Ithaca, N. Y. 





Manufactured by PORTSMOUTH MACHINE CO. 
Successors to Critchley & Whalley 


Send for Circular, PORTSMOUTH, N. H. 





LIC AN 





CRITCHLEY’S PATENT EXPANDING 





MACHINIST 





















CHAPIN MACHIVES © c. we LE COUNT ‘South Norwaik, Cowa, 
— ogis very heavy, 8 
is warranted not gs m 
) to break with any work E@ 
For Hand and Power, No. 1....3-8in....@ .60 g 2 Q 
” , he Cee 
6’’, 8’ and 10” Stroke. 63.02.6888 oo. 370 a : i] 
oe — - ehee 2 
Adapted to All Classes of Work to (be go Te & 
their Capacity. ee ee 0 of § =z 
Ee eae = 
CIRCULARS FURNISHED. 8..11-4%.... 98 3S a — 
9..1 3-8 ** ~ 2.10 @ 
BOYNTON & PLUMMER, CHES ER ge ” 
: Teg te a y 
Worcester, Mass. “© 13..9 1-4° ‘ 1 $0 3 J 
*a4..2 1-2 * 10 84 & 
“15..3 ‘ ‘peo 82 5 
“16.312... 30082 2 a 
THE DUPLEX INJECTOR 17..4 - 230 45> 5 ag 
5 “18..4 12 “2... 3.00 88 B 
THE BEST BOILER fetes oo 8S BoE gg 
u ge ‘0 
FEEDER KNOWN. No. 20.5 1+ se 4 25 BE B ion] 
Not liable to get out of $1..6 - 5.00 58 ~ 
order. Willlift Water 25 eeu 560 ; Small set of 8 dogs Eo & FRE 
feet. linen delivers Se aeee 2 | 60 | from 3-8 tozins.,#7.30. 3, f° 
7s water Jot to the boiler. 9 f-7;3+! edo ow dee Ee o 
22 , Will start when it is hot. eG 114% 2... 8 16..3 1-2 “... 2.00 ag = 
< = f Will feed water through 10 ate 2) YA 30 By i=) 
oS a heater. Manufactured tae gal 1.95 | Set of 12 from 8 to re. Q2 
e = ‘. and for sale by ° 1.4¢ nehea. #15 oo Rt 
ra JAMES JENKS & CO., 
gm Detroit, Mich. 
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FAY & SCOTT, 


Dexter, Me., 


MANUPACTURERS OF WOOD LATHES, fn. A 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &C, 
SEND FOR CATALOGUE. 


AMGRIGAN FODNDRY PRACTICE, 


taal 
TREATING OF LoAM, Dry SAND AND GREEN SAND 
MOULDING, MANAGING OF CUPOLAS, AND 
MELTING OF IRON, 





S8ESTOS 


ASBESTOS ROPE PACKING, 
ASBESTOS WICK PAC KING; 
ASBESTOS FLAT PACKING, 
ASBESTOS SHEATHINGS 
ASBESTOS GASKE 
ASBESTOS BUILDIG FELT, 


Made of strictly pure Asbestos. 


H. W. JOHNS MFG C0., 


87 MAIDEN LANE, NEW YORK, 


Sole Manufacturers of H. W. Johns’ Genuine 





ASBESTOS LIQUID PAINTS, ROOF 
_ BY THOMAS D. WEST. # = =§ PAINTS, ROOFING, STEAM PIPE AND 
4th Edition. Fully Tllustrated. 12mo, ¢ loth, $2.50 BOILER COVERINGS, FIREPROOF 


COATINGS, CEMENTS, ETC. 
Descriptive price lists and samples free, 


John Wiley & Sons, New York. 
*.* Mailed and prepaid on receipt of the price. 


STEAM PUMPS FOR EVERY DUTY. 


Best 








Boiler Feed 


PUMPS 





Bucket Plunger. 


VALLEY MACHINE CO., 


Easthampton. Mass. 


The Economic Patent Boiler Feed Pump MASS, INSTITUTE OF TECHNOLOGY, 


Manufactured by I. B. DAVIS & SON, Hartford, Conn. BOSTON. 





Regular four-year courses in Civil, Mechanical, Mining 
and Electrical Engineering, Architecture, Chemistry, Phy 
sics, Natural History, etc. Students are also ad mitted t 
partial, or special courses. Next school year begins Sept 
29, 1884. Entrance examinations at Boston, W ashington 
Cincinnati, St. Louis, Chicago and San Francisco, May 2 

and 30,at9A.M. For ut Ete aes urs apply te 

STER WELLS, Secretary. 
FRANCIS A, WAL KK Re 7 sident. 


Butfalo Cupola & Forge Blowers. 


Warranted su 
perior to any 
other make. 


All sizes and 
styles for every 
class of work. 


BUFFALO 
FORGE 
co. 


BUFFALO, N.Y. 


— 

















Send for Cata 
logue anc 


LEVATORS 2: 


Send for Catalogue to 


: A conoes Iron Foundry & Machine Co. 


COHOES, N. Y. 


Worthington 
Independent 
Condenser. 


Safe and Inexpensive. 


HENRY R, WORTHINGTON, 


New York, Boston, Chicago, 
St. Louis, San Francisco, 





The only double- acting geared pump, geared five to one 
All its parts are arranged for durability. It is made of thi 
best material, and in the most workmanlike manner. 
Economical in its operation. Interchangeable in all its | 
parts. Duplicates of all the parts always kept in stock. | 


BENJAMIN F. KELLY, AGENT, 


No. 91 LIBERTY ST., NEW YORK. | 


The Baragwanath Steam Jacket 
Heed Water Heater and Purifier. 


Manufactured by the 


Pacific Boiler Works, 


CHICACO, ILL. 
Post Feed Water Heater in the World. 


Delivers feed water several de 
grees above boiling point. Re 
duces back pressure on engine 
Prevents and removes scale and 
incrustation from boilers. Not 
affected by expansion or con- 
traction. Savesfuel. Increases 
the steaming capacity of boilers, 
and saves boiler repairs. 





FOR 
MILLS, 








GEN’L EASTERN OFFICE: 


12 CORTLANDT ST,, N. Y, 
J. A. CROUTHERS, M.E., 


MANAGER 


ot 
p blishe d. 





Circular ju 








Send for 


Phi tadelphia f 
Agonts : 


‘Kensinaton Eueine Works, Lim, Fees | 





AM ER ICAN 





MAC q LI a Aree | May 17, 1884 





-WM.B,BEMENT & SON, 


— ac ners oe PHILADELPHIA, PA. 
Metal Working \achine Tools 


of all desc wipe ms and a great 
number of sizes, including 
















Pie Stoam Hammers, Steam & Hydraulic 

Biveters, Cranes, Punches, and 
Shears, Bending Rolls, 

Plate Planers, &¢. 








Ls BGS 2 oe 


a ©O., 


¢ KORTING DOUBLE TUBE 
» INJECTOR, 


THE LEADING BOILER FEEDER. 


OPERATED BY ONE HANDLE. 

Will Lift Hot Water through Hot Suction Pipe. Guaranteed to Work under all conditions, 
OFFICES AND WAREROOMS: 

12th and Thompson Streets, Philadelphia. A. ALLER, 109 Liberty St., New York. 

JARVIS ENGINEERING CO., 7 Oliver St., Boston. G.R.LOMBARD & CO., 1026 Fenwick St., Augusta,Ga. 

POND ENGINEERING CO., 709 Market St.,St. Louis. ; GEORGE A. SMITH, 1419 Main St., Richmond, Va. 

C. E. KENNEDY, 438 Blake St., Denver, Col. H. P. GREGORY & CO., 2 California St.,San Franc’o. 


Manufacturers. 






SEND FOR 
CIRCULAR. 
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eo 
© 
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BOILERS | 


BOILERS READILY CORRESPONDENCE SOLICITED, ie DENTS MTOM 
“ at on PORTABLE. HARK Ne.) ON DENTON AFELO 


ONARY 28 SON SAFETY BOILER WORKS 9 GRAYD 


ATE DEL GE NTOWN JUNC. PHILA, 


&L ORAE THE anaes 


LEVATORS sees 


For Boiler and Tank Work, 
Beams and Girders. 

Hydraulic, Steam, Belt, 

and Hand Power, 


With most approved Safety 
Devices such as 


AUTOMATIC HATCH DOORS, 
PNEUMATIC SAFETY CLUTCH, &c, 


ALBRO-HINDLEY 
SCREW CEARINGC. 








THE ALLEN PORTABLE 
RIVETING MACHINE CO. 


No. 304 Broadway, N. Y. 





Henry E. RoEepErR, Mgr. 


CRANK PLANERS. | 


Superior Design and Workmanship, Extra Heavy (1500 Ib. tT 
DOWN, eet ah tae & a 


411 & 413 CHERRY ST, Phila. R. A. BELDEN & CO., » SDANBURY, CT. 


nt ta \ MSTA it, 


Double, Single, Angle-bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate 
Multiple, Belt and 
Steam-Driven 


& Punches and Shears, 


Over 300 Sizes. 
ALSO, 


> Power Cushioned Hammer, 

























~ HAMILTON, 
OHIO. 





Send for New Catalogue. 
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Universal Radial Drill Co. 


— MAKE — 


“RADIAL 
DRILLING 


MACHINES 
THEIR EXCLUSIVE SPECIALTY. 


RB . CORNER of 8th and SYCAMORE STS 


CINCINNATI, O. 
























ARLES MURRAY 
BY ENGRAVER on WOOD \@ 
S ANN’ ST. NEW Yor: 
Prof. J. E. Sweet's 
MEASURING 
MACHINES. 
Capacity 4 and 6 in. 
Areliable standard 
for machine shops. 
Circular on appli- 
‘ cation. : 
4 ‘iy Ai ae Syracuse Twist Drill Co 





SYRACUSE, N.Y 


E RADIAL DRILL. 





New Haven Kianf'g Co. 


NEW HAVEN, CONN. 


FIVE FOOT BALANCED SPIND 
IRON-WORKING MACHINERY. 


Shipping Weight, 6,000 lbs. 










Nlustrated in Am. M ACHINIS, 

issue August 18th 1885 13 in. 

streke shaper planes 2 ‘jin. long, 

weight, 3,500 Ibs. 14 in. stri ke A BOLT HEAD 
shaper pk anes s 42 in. lo ng, 

weight 4,100 lbs.; are a speci- 

alty. Send for circulars. —AND— 


W. H. WARREN, 


WORCESTER, MASS. 


(a 


NUT MILLER, 


Of Original Design, for $150. 


SEND FOR CIRCULAR. 


Dwight Slate, 


HARTFORD, 





For Reducing and Pointing Wire, 


Especially adapted to pointing wire rods and 
wire for drawing 


For machines or information, address the 
manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 


READY FOR IMMEDIATE DELIVERY AT 
= REDUCED PRICES — 


SHAPERS, 15” and 24” Stroke. 
PLANERS, 10” x 2’), 16” x 4, 20” x 35’, 24” x GO, 
30” x 8, 10” & 12’ 
HAND LATHES, 12” x 5’, 15” 
15” & 18” Slide Rests. 
SHAPER AND PLANER CENTERS. 
METAL SPINNING AND BUFFING LATHES. 


Small Size Open Die Rivet Machines. 1 “:iles & Parker No. 4 Blanking Press, (new), 


THE HENDEY MACHINE CO., 


TORRINGTON, CONN. 





CONN, 





26” x8’ & 8 


& 18” x 6, 8’ & 10’ Bed. 12”, 





Upricut DRiLLs. 


ACHINISTS TOOL 
for IRON and BRASS WORK, 


FOX, TURRET & SPEED LATHES, 


GEORGE GAGE, MA n'yc=?: | 
Ross Fluid Pressure Reducer, | 


STERLING ELLIOTT. 
NEWTON. 
MASS. 





(@lUh mal iene) a am Relela-e 
"NOILOWSS1AVS 

















FOR 
Steam, Water, | 
a Air and Gas. | 
Automatically re- : | 
uces the pressure , | 
—" | 
ROSS LL 
VALVE The Horton 
Co., 7) 
652 RIVER ST., - i e & 
TROY, N.Y. A ae BF 
eo) is on 
elie ss 2 
A. M. POWELL & CO.,"°msst™ | fs -_ 
MANUFACTURERS OF M F Zz g 
Iron Working Machinery, |< + ise 
ENGINE LATHES, 16 to 30 INCH SWING. 2 Es = 
PLANERS, TO PLANE 22 TO 32 INCHES SQUARE. o & = = 
Chucking Lathes, Pulley Lathes, &c. | 5 2 = 
G2” Write for Prices and Descriptive Circular, 4 . 4 


HE E. HORTON & SON CO. 
Canal St., Windsor Locks, Ct., U. 8. A. 


MICROMETER tha 


WITH 


COVERED 
SCREW. 










COVERED SCREW. 


English 

and F. E. REED, 
Metric Worcester, Mass. . 
Measure. 





MADE BY 


A.J WILKINSON & C0 > 


BOSTON, MASS. 


Ewine Lathes, Hand Lathes 
SLIDE RESTS and PLANER CENTERS, 


VOLNEY W. MASON & CO. 
Friction Pulleys, Clutches and Elevators 
PROVIDENCE, R. t. 








Send for Circular. 








eW A HC Bee 
CITIES, TOWNS AND MANUPACTORIES 


SUPPLIED BY GREEN AND SHAW 


Patent Tube and Gang Well System, 
WM. D. ANDREWS & BRO., 238 Bway, N.Y. 


Infringers of above Patents will be prosecuted, 









































aguracree: 


sogers 


May 17, 1884) AMERICAN 


MORSE TWIST DRILL & MACHINE COMPAN 


NEW BEDFORD, 
MASS. 


Sole Manufacturers of Morse Patent Straight-Lip Increase Twist Drill. 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILJS. 


Drills for Coes, Worcester, Hunter,and other Hand Drill Presses. Drill Grindin 
q e I g Machines, Cente 
Adj ustable Drill Chuc ks, Taper Reamers, Milling Cutters, and Special Tools to onder. sia oa 


All Tools Exact to Whitworth Standard Gauges. 
Geo. R. STETSON, Sup’t. EDWARD S. TABER, Pres’t and Treas. 


(OMBINED PUNCH & SHEAR 


BUILT BY 


HILLES & JONES 


WILMINGTON, DEL. 


The annexed cut is the design of all sizes that are 
driven by belt power. When desired we place a 
small engine on the machine, the crank of which 
goes on where the pulleys are now shown. The 
punch and shear are entirely independent of each 
other, as they are each operated by a clutch, and the 
sliding-heads counterbalanced. For particular work 
the hand-wheelis used to set the punch to mark before 
throwing inthe clutch. The stripper is adjustable tc 
different thicknesses of iron. 








































Sa ==—_—_* - 7 
Plans and specifications jecatenell by a an Famaiece r 
of 20 years’ experience. 


HOLLAND & THOMPSON, TROY, N.Y. 
VAN DUZEN’S 


PATENT WATER PURIFIER 


and Mechanical and Automatic 


BOILER CLEANER. 


Saves fuel by preventing the deposit of mud and 
se ale ; prevents cracks, leaks and burning of the 




















24 & 26 West St., Cleveland, 0. 
() ] | 101 Chambers St., New York. 
) ¢ Mail Building, Toronto, Canada 
(Flat and Swivel Bases.) Solid Jaws, and Adjust: as 
Attachments. Steel-faced or Solid Steel-Sliding Bar 
Especially adapted for heavy ¢ hipping,and Locomotive works 
For Jewelers, and every kind of Vise Work, it maintains its 
superiority in strength, firmness of ¢ grip, durability. 
make, and saving of time and labor, For sale by the 
Trade.—Send for Circular. 
NATHAN STEPHENS, P ‘New York: 
S, roprietor, Santa York, 
THE aaa AN STANDARD The SCIENTIFI PORTABLE FORGES AND 
The most efficient and satisfac tory, | 
cutting a uniform thread, quickly HAND BLOWERS, 
adjustable, easily managed by the j 
cheapest help. he favorite every- Entirely new in 
where nuse in hundreds of rail- INT 
CUTTERS road and other shops. Five sizes, 7 Cree. 
' oes 18 diameter. Send or friction divices. 
H. B. BROWN & CO., Meriden, Conn. ITEC 
: : STYLES AND SIZES FOR 
all kinds of work. 
THE ia ROLAND LW PRES URE BOILER Awarded 2 Medals at 
CINCINNATI EXPOSITION 
For Heating Public duis pry it 
& Private Buildings Fully Guaranteed. 
; ry’ r) "Sap 
I he FOOS M’f’g Co., | 
‘SPRINGFIELD, OHIO. 
Over it, 000 is I, 
Adapted to every style of 
stationary and _ port- 
able steam engine. 
Warranted to give 
satisfaction ornosale. 
For circulars and prices 
address, 
The Gardner Governor Co, 
QUINCY, ILL. 
Manufacturers of Oil ¢ care & Locemative, Marino and 
‘ ’ ; : thetic ‘ Stationary “ngino Cylinders, under tho Seibert 
sheets and joints of the boiler, thus saving the cost 3 
of repairs and expense of stoppage; it saves clean- and Gates Patents with Sight Feed, 
ing out boilers on Sunday. Boilers only require t TAKE NOTICE, 
cleaning four times a year. ; panes 
By kee ping the surface water in the boiler skim- PR edn igh Sates Lomeieaan 
med of all impur ities, i¢ will prevent Joaming, and only in the United States Circuit Court, District 
clean dry steam is carried to the e.gine, so that no , of Massachusetts, Feb. 23, 1882. All parties, 
grit or mud enters the valve and c)inder. ’ except those duly licensed by us, are hereby 
notified to desist the use, mz anufacture or 
MANUFACTURED BY sale of Infringing Cups, as we shall vigor- 
E. Ww. VAN DUZEN, 1105, od St.,Cincinnati, 0. Ously pursue all infringers, 
¢@ Send for Illustrated Descriptive Circular. Veg THE SEIBERT CYLINDER OIL CUP 00,, 
Mention this Paper. New York Office, 26 Vesey St. 583 Oliver Si., Boston, Mass 
' 
{ aie scr | 
ieee} rhes & Ourtis, MACHINE MOULDED 
7 ur and Bevel 
BRIDGEPORT, CONN., gry 
MANUFACTURERS OF 
5 
FORBES’ PATENT 
RAnCHER DRILLS, Pulley Cast tings, &e, 
Special Inducements 
DIE STOCK threads and to the Trade. 
cuts off pipe without aid oF 
BE ) one « eC 
coy Be oy alam List mailed on application. 
RATCHET takes both square 
i POOLE & HUNT, 
BALTIMORE, MD. 


and taper drills, Strong, 





Durable and LowPriced. 
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D, SAUNDERS SON 


Yonkers, N.Y. 


Manufacturers of 
Pipe Cutting, 
THREADING 


Steam and Gas Fitters’ Hand Tools, And 
Send for Circular. Tapping Machines, 


THE PATENT WHEEL PIPE-CUTTER shown in the cut combines 
simplicity with strength and lightness. Easily adapted to various sizes of pipe. Rolling 
instead of sliding motion. No loose parts to ‘become detached and mislaid. * Atl w earing 
surfaces are of tool steel, hardened. Less friction of parts than any other pipe-cutter mace 


THOMPSON 


IMPROVED 


INDICATOR 


ONE THOUSAND 


Now in Use. 












Wardwell’s Patent Saw 
Bench, Band Saws, Rotary and 
Stationary Bed Planers, and 
Buzz Planers, Dowel Machines, 
Waymoth Lathes,Gauge Lathes. 

Alo a large stock of Second- 
> achinery, consisting of 
==, Machinists’ Too! Is, Woodworkin 
Machinery, and Engines an 
Boilers. Send for Mlustrated 
Catalogue with stamp. 


ROLLSTONE MACHINE CO., 
45 WATER STREET, FITCHBURG, MASS. 




















Adopted and Used by the following Engineering 
xperts: 


F. W. Bacon, M. E., John W. Hill, M. E., 

Geo. A. Barnard, M. E., 4 illiam A. a 

Cc. H. Brown, C. Hoadley, ¢ E., 

Cc. W. Copeland, C. i.e r. W. Hugo, M. E., 

Charles E Emery, C. J_F. Klein, M. E., 

A. M. Davy, M. Washington Jones, M. E., 

E. D. Leavitt, Jr. -E. .» Henry Morton, C.E, 

Frank H. Pond, me Thomas Pray, Jr., CM E. sia : 

Prof. R. H. Thurston,” H. W. Bulkley, M. E. Can be applied in one-tenth the time required to carve 
curved fillets. Send for sample. H. B. Smith Machine 


MANUFACTU RED SOLELY BY THE Co., Mfrs, of Wood Working Machinery,925 Market, Phila. 


American Steam Gauge Comp'y, CONNELLSVILLE COKE, 


FOR FOUNDRY USE. 
36 CHARDON STREET, The cheapest fuel known for melting iron. Ad 
BOSTON, MASS. 


White’s Flexible Metallic Fillet, 
FOR PATTERN MAKERS’ USE, 








vice and method of charging furnished. No change 
of cupola required. 


H. C. FRICK COKE CO., 
313 Walnut Street, Philadelphia. 


Stow Flexible Shaft Co, 2 
, (LIMITED,) ey) or 
eu 15!" & Penna. AV. pliant 


PHILADELPHIA. 
MANUFACTURERS OF 


PORTABLE 


Tapping, Reaming 


Send for Illustrated Price List. 














and 


Cattle Brushing and Clip- 


ping. 


Metal 







d Horse 


ding, 


PEDRICK 3 / 
See cane WORKS: 





for Emery Wheel 


TOOLS« 
~ and Wood ;Polishing 


= 
- 
~ 








THE CRAIG 
DOUBLE SIGHT FEED 
LUBRICATOR CO. 


LAWRENCE, YASS, 


Boring 
oM. Machines, 
B. BURBANK & CO., 


MINERS AND SHIPPERS OF ‘ 


|B LUOF SPAR, 


Furnished in any quantity. EVANSVILLE, IND. 


BEVEL GEARS, 


Cut Theoretically Correct. 


For particulars and estimates apply to 
BREHMER BROS., 
Machinists, 

440 N. 12th St., Philadelphia, Pa, 


MANUFACTURERS OF 


The Craig 
DOUBLE SIGHT 


FEED LUBRICATOR 


The Cheapest, Simplest and 
Most Complete Lubricator 
on the Market. 


Shows the Oil going up and the 
Water coming down. 















Send for Circular and Prices. 





Having greater facilities for Gear 
Cutting than I need at present, 
I am prepared to cut accurately 
and with dispatch all sizes of 
spur and bevel gears, from the 





For Stationary and Locomotive En 
gines, The simplest C up made, No 
water column to freeze. ock the feed 













and it runs itself. Address, 
smallest to 30 inches diameter, 
0. A. JENKS & CO., 
BINGHAMPTON, BROOME CO., S ASHTON H AN TOUGHKENAMON, 
P. O. Box, 287. NEW YORK. . 9 Choster Co., Pa, 
THE NEW PULSOMETER, ECLIPSE’ HAND 
0 0 iple o t, > ad 179°7gs 
ee — no economical Steen, Pam in I CU : ao 
i 0 8 ( ide c » to lf é s Ne 
hy “NS for Faising eal No Spec ia Care Sim le, Pow erful, 


Cap be worked suspended by a chain. Will pass 
rit, mud, sand, pulp, etc., without injury to 
Se nerts. ‘Nee daonly & steam pipe from boil 


Por able Inexpen.- 
sive. with it one 
man can easily cut 
6-inch Pipe. Made 
in three sizes. 
Address, for Prices, &c., 
PANCOAST & MAULE, 

{Mention this Paper. ] Philadelphia, Pa, 


Be ertorunit. Price, 600 gallons per hour, $50; 
MA 1.200 do. #75; 3,600 do. F100; 6,000 do. $150; 
10,000 do. $175; 18,000 do. 225; 25,000 do, $275; 
45,000 do. #400; ‘60,000 do 8500; 120,000 do.$1,000 

Write for illustrated descriptive book with 
testimonials, etc. Mailed free. Pulsometer 
team Pump Co., 83 John St,, New York. 


THE WATERBURY FARREL FOUNDRY AND MACHINE COMPANY, 


WATERBURY, CONNECTICUT. 

MANUFACTURERS OF PATENT POWER PRESSES; DROP PRESSES; FOOT PRESSES ; 
ROLIIAITS MAILE. CEI SeOlitaw&. 
RIVET MACHINES, JEWELERS TOOLS, CARTRIDGE MACHINERY, 
Gang Slitters, Spinning Machines, und 
SPECIAL MACHINES FOR SHEET METAL, WIRE, Etc. 











THE 
m 3 mm 
- =~) Galloway 0 er. 
i} ! : Safoty—Economy in Fuel—Low Cost of —_— 


Dry Steam without Suporheatin, 








Correspondence solic ited. Address, 


4 Edgemoor Iron Co, Wilmington, Del. 





WIL 


Shafts, 





NEW YORK OFFICE, No 


AMBHRICAN 


LIAM SELLERS & C0,, 


PHILADELPHIA, PA. 


Machine Shop & Railway 


aQ UL SM. EIN D'S. 


Couplings, Hangers, Pulleys, Mill Gearing, ete., Lathes, 

Planers, Drills, Shapers, Bolt Cutters, Railway Turntables 

and Pivot Bridges, Gifford Injectors, Sellers’ Im- 
provements, New Patterns, Simple, Effective. 


. 79 LIBERTY STREET. 








The Westinghouse dutomaisEapae,| 


The best evidence of its peculiar merit is the 
fact that our 


SHIPMENTS AVERAGE TWO ENGINES PER DAY! 
OVER 600 ENGINES and 16,000 H.P. NOW IN OPERATION ! 
OUR PRICES ARE MODERATE. 

Send for Illustrated Circular and Reference List. 
THE WESTINGHOUSE MACHINE CO., | 


PITTSBURGH, PA. | 
94 Liberty Street, New York. 

Branch Offices: 
} 401 Elm Street, Dallas, Texas. | 


CURTIS 
(Pressure Regulator 


For Steam, Water & Air. 


MANUFACTURED BY 








| 
| 
| 
} 








- 51 BEVERLY ST., 
Boston, =- Mass. 
GENERAL AGENCIES: 

109 Liberty Street, NewYork. 
925 Market Street, Phila., Pa 
80 Market Street,Chicago, LI). 
Cor. Holliday and Saratoga 
Streets, Baltimore. 


W. C. YOUNG & CO., Worcester, Mass. 


MANUFACTURERS; OF 


ENGINE LATHES, HAND LATHES 


Foot Power Lathes, Slide Rests, &c. 


FILE FRUINO DEVICE. 


















MRA RNE Ye FOOT, 
HPA TU LY 4,18 82 


erm 


Designed expressly for nice machinists’ work. 
By its use an absolutely level surface can be ob- 


tained with very little trouble. Size of File Block, 
2144” wide, 10’ long, 34” thick. 


KEARNEY & FOOT, 101 Chambers St., N. ¥. 


CO. 7 IITG, Magy, 
—_DESIGNER— 


And Manufacturer of 


Special Machinery and Tools, 
Hand and Wood Turning Lathes. 





also improved 
Circulars now 


14 South Canal Street, Chicago. | g 


Curtis Regulator Co, 


PATENTS. 


cas ae aS Wis 
Attorney and Counsellor at Law, 
SOLICITOR OF PATENTS, 
Office, 501 F STREET, WASHINGTON, D. €. 


Patents Procured in the United States or 


Foreign Countries. Personal Attention to all 
practice before the Patent Office or Courts. 
Yamphlet of Information sent free upon application. 





“OTTO” CAS ENGINE. 


10,000 


OVER 





Dianne by 
in gry SCHUMM & CO., 
and Walnut Streets, Philadelphia. 


FOR LAGGING STEAM ENGINE 





CYLINDERS 


Use Fireproof and Indestructible 


MINERAL WOOL. 


Sample and Circular free by mail 
U. 8S. MINERAL WOOL CO., 22 Cortland St., N, » 


DAVIS. PATENTO“9) 
EATEN) 
RILLS 


Sey TA 
ore cA 1ELD, 


NWP. Davis ont? un a 
THE ALLIGATOR WRENCH, 


Teeth cut diagonally, Grips Round Iron or Pipe. 












pocve 











PATENTED AveusT 31, 1875, 


Falcon Wrench. 





AMERICAN SAW CO., Trenton, N. J 





THE PUSEY & JONES CO. 


WILMINGTON, DEL. 


| i 


/ i il 





The Cut shows our No, 44—an excellent Horizontal Pun- 
ching Machine, making a one-inch diameter Hole through 
one-inch iron, and also useful for punching stay-bolt holes 
in furnace sheets after the sheets have been fiited. 


BUILDERS OF STEAM ENGINES, 


Boilers, Tanks, Machinery for Rolling Mills, 
Punches, Shears, Riveters, Angle Iron Cutters, 
Cranes and heavy Iron Work generally. 





ready. 

DREDCES 
gfuarantecd to excavate 50 per cent. more material 
from hard bottom than any other machine. 


EXCAVATOR 
has a capacity of 6 cubic yards per minute, 
Very efficient and durable in 
the hardest hard-pan. 
Derrick lifts 8 tons. 







Boom Dredge. 








Combined Steam Excavator and Derrick Car. 


OSGOOD DREDGE CO., ALBANY, N. Y. 


RALPH R. OSGOOD, President. 


JAM OS MACN AU GHTON, Vice-President. 


JOHN K, HOWE, Secretary and Treasurer 








MAC HINIST 


Perter-dllen Hioh Speed gn 


430 WASHINCTON AVENUE, PHAGES ern 


The Southwark Foundry and Machine Co, 


Sole Manufacturers. 





The construction of The Link used in the 
Porter-Allen Engine is shown in the 
cut. Itisa leading feature, and produc es the 
automatic cut-off. Its use great!y simplifies 
the construction and operation. 

Four Porter-Allen Engines have 
been working constantly (part of the time day 
and night), for 17 years, at Colt’s Armory, 
and are now pronounced as good as new. 

We have also unsurpassed fi icilities for the 
construction of Blowing Engines, Hy- 
draulic Machinery Sugar Machinery 
and heavy work generally. 

A handsomely illustrated new work on High 
Speed Engines, has been issued by us for Sree 
distribution among engineers and manufactur- 
ers. It bas excited such an interest among 
scientific men and engineers as to call for an- 
other edition. 
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A Lambertville lron Works, 


MANUFACTURERS OF 


PATENT AUTOMATIC 
CUT-OFF 





WRIGHT MACHINE C0. 


WORCESTER, MASS., 


Manufacturers of 


STEAM ENGINE GOVERNORS, 





WATER WHEEL GOVERNORS. 









¥. BLAISDELL & C0., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 





FEED 


Send for cut des- 


cription, &c., 


HL BICKFORD, 


Cincinnati, 0. 


PROKS PAI DB0P 


eel CBEECHER & REC & PECIS. 








Ene SS. 
/ HAVEN 
CONN, 


OF !RON 
OR STEEL 


DROP FORGIN © FORGINGS 


BEECHER & PECK, NEW HAVEN CONN. 








SKINNER & WOOD 


ERIE PA. 
New York Sales Room, 
45 Dey Stre et, NEW YORK. 
Are prepared to fill orders for their 


NEW AND IMPROVED 


STATIONARY ENGINES 


for all purposes from 25 to 40 Horse-power to- 
yether with any style of boiler preferred. This 
Eng gine is fitted With heavy counterbalanced 
Crank and Automat’e Sto p Governor. 
PORTABLE ENGINES, with Return 
Flue Boilers, also a specia! ty. 
Catalogues and estimates cheerfully given 









Almond Drill Chucks 


yy, Sold at all Machinists’ 
‘eemaey ( Supply Stores. 


T. R. ALMOND, 
84 Pearl St., Brooklyn, N.Y 








ARMSTRONG’S 
Improved Adjustable Stock & Dies 


FoR PIPE AND BOLTS. 


ARMSTRONG 
AIDGEPORT Ct 






Pn.g 73 ocr.8.18 
Tapped to Standard Gauges. Adjustable to all 
variations in the size of fittings. Can be resharpened 
without drawing the temper by simply grinding them 
Possessing practical advantages appreciated by all 
mechanics. Circulars sent free on application. 








Manufactured by F. ARMSTRONG, Bridgeport, Conn. 





FEED 
WATER 
HEATER 


For Heating and purify- 

ing Feed Water for Boil- 

ers, and other purposes, 
with exhaust steam from 
High or Low Pressure 
Engines. 

Is the simplest, most 
efficient,and reliable,and 
at less cost. Constructed 

on the Best System, sav- 
ing most fuel and boiler 
repairs. Write for Cir- 
c uli ir and article on 


” LOWE & WATSON, 


Bridgeport, Conn. 


WOOD WORKING MACHINERY 


FOR 
Pianing Mills, Pattern 
Shops, Furniture and 
Chair Factories, Car 
and Agricultural 
Works, Carriage and 
, Buggy Shops, and Gen- 
oral Wood Workers, 













Manufactured by 


CORDESMAN 
~ & EGAN 00., 


; Nos. 201 to 221 West 
> Front St., Cincinnati, 
Ohio, U.S. A. 
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THE BUCKEYE AUTOMATIC ENGINE. 


Highest Economy, Best Regulation, 
Superior Construction. 


These engines are constructed for heavy and 
continuous duty, at medium or high rotary speeds, 
Illustrated Catalogue sent free. 


Address, BUCKEYE ENGINE CO., 


Salem, Ohio, ©, 


GEO. A. BARNARD, Eastern Sales 
Agent, 69 Astor House, N.Y. 


D. L. DAVIS, Chicago Sales Agent, 23 8S. Canal St., Chicago, Ills. 


STRAIGHT LINE AUTOMATIC CUT-OFF ENGINE ; 


Medium or high speed; uniform at all ranges of power or eee 
pressure ; the fewest parts and working joints ; the best material 
correctly distributed, and uuexcelled in workm: anship, balance, 
and smooth running. 
For Eastern and Southern States, apply to the 

Straight Line Engine Co., Syracuse, N. Y¥. 
=For the West and South-West, to the 


The Korting Exhaust Steam#- WWM. ty oy = 
INDUCTION 7 


CONDENSER, = 


L. SCHUTTE & C0., Mfrs. 


For Steam Engines and Pumps, 
Utilizes the remaining energy of 
the exhaust steam whether under 
suction or fall of water, No Pump 
required, 

Offices and Warerooms: 














* IMPROVED 
CORLISS 


204-210 F. 434 St., 
New York, 


JEWEL 


i. ANU — RE R 























With Renowablo Cut- 
JARVIS ENG. 00., 7 Oliver 8t., Boston, MYERS MFC. CO. CHICACO, ILL. 


amy FLUE HOLE 

12th and Thompson Streets, Phila. 
ters. Eept sharp by 
THE NEW fi ROOT SECTIONAL BOILER 


| ge CUTTERS, 
A. ALLER, 109 Liberty Street, N. V. S et at 
SAR EI 





% CONOMY, 
DURABILITY. 


RAPID GENERATION OF DRY STEAM. 
= THE BEST in Every Respect for all Steam Purposes. 


Send for Illustrated Catalogue to 


ABENDROTH & ROOT MFG. CO., 
2s Cliff St., New York. 
Rochester Office, 55 Powers Block. 
Philadelphia °° 51 North 7th Street. 


Chicago 23 South Canal Street. 
—_—! Baltimore 59 German Street. 


“ 





HEWES & PHILLIPS’ IRON WORKS, 


Newark, N. J. 


Manifacturers of 


IMPROVED 


Corliss Engine 


also the 


15 


MACHIINIST 
NEWARE, 
nT. J. 


the WATTS, CAMPBELL 00.""':: a 


Improved Corliss 


STEAM ENGINES 


In Full Variety. 
Sizes varying {rem 30 to 2000 H.P. 


Horizontal or Vertical, Direct 
Acting or Beam, Condensing, 
Non-Condensing or Compound, 


Send for Circular. 


L STATIONARY ENCINE, 


MANUFACTURED BY THE 


LIDGCERWOOD M’F’C Co. 


96 LIBERTY ST., NEW YORK. 
Works: BROOKLYN. 
A Simple, Compact, Thoroughly Well Made, Quick 
Running, SELF-CONTAINED 


STATIONARY ENGINE. 


Specially Adapted for Electric Lighting, &c. 


=~ JOHN H. HOUGHTON," crce"® 


AGENT, 
66 Canal Street, Boston. 


Floisting Engines a Specialty. Also, Boilers. 


AUTOMATIC CUT-OFF ENGINES, 


Embodying a New 
System of Regulation, 


THE GOVERNOR 
WEIGHS THE LOAD 


The 1 most 
perfect gov- 
erning ever 
obtained, 





















: os 
Send for 
Circular A, 


New York 
Agent, = 
W. M. Araire, 


61 Liberty St, 





S. L. Horr & Co., - 
| 67 Sudbury St., — 4 
| Boston, Mass. = eS ¥ 
| Agents for the New Engl’ aka Soe ore ee ae 





FIRST-CLASS, HEAVY, DOUBLE and TREBLE GEARED 


ENCINE LATHES 


Harisons ul Roring Tathes, Axle T.athes, Fox TLathes, 





Allen Patent | 
High-Speed Engine. | 


Both 





Condensing — and | 
Non-Condensing, High | 
Economie Duty and _ fine | 
2 : : Regulation guaranteed. | 
ONTRACTS TAKEN FOR COMPLETE MOTIVE POWER OUTFITS, Tubular Boilers & Steam Fittings. 





oe YQ FV 
Arbor 


SHORTHAND WRITING TOOLS > 


thoroughly taught by mail, or person. 2 Fox Square Screw Chasing Lathes» 


procured ALI ~ OX 
ally. GQod Situatignk raphs sou ) and Engine Lathes and Planers, on easy terms 
Stenographers furnished waneat charge Send for price. 
Send for free circulars. she — 
‘WG. CHAFFEE, Oswego, N. ¥. WORTMAN & C0., for. M. ALLEN, 26 Bockman St., 7. Y. City. 








Luitting Jacks and Cornice Machinery. 


IGEO. A. OHL & CO., East Newark, N. J. 


| New & Second-Hand Machinery, SHEPARD’S CELEBRATED 
NEW. $60 Screw Cutting Foot Lathe. 











IRON WORKING MACHINERY. 


NEW MACHINERY. 


13 in. x 5 and 6 ft. 

16 in. x 6 ft. 

20 in. x 8, 10, 12 and 14 ft.‘ 

24 in. x 14 and 20 ft. 

42 in. x 20 ft. . 

16 in. x 6, 7, 8, 10 and 12 ft. 

16 in. x 20 and 24in., any Length. 

15 in. x 6 and 7 ft. Prentice Bros. 

Slate Sensitive Drills. 

16, 18, 20, 22, 25, 26, 28, 30, 36, 45 in. Prentice Bros. Drills 

16in. x 16in. x 42in. Bridgeport. Planer. New. 

Qin.x Zin. x5ft. Ames i “6 

Min. x 27in.x 6,7 and 8 ft. 

27 in. x Zin. x 6,7 and 8 ft. 

9 in. Hewes & Phillips’ Shapers. 

15 in. x 24 1n Hendey Shapers. é 

8,10, 15, 20 and 25 in. Gould & Eberhardt pee rs. * 

One Traveling Head Shaper, 12 in. Stroke, Double 
Table. Center amd Circular feed. 

No. 2 Lincoln Pattern Milling Machine. Ames. New 

No. 2Screw Machine, wire feed. Secor. New. 

37 in. Boring and Turning Mill. Bridgeport. 

SECOND-HAND MACHINERY. 


x 4 ft. Engine Lathe.P.& WTaper. Nearly new. 
x 6 ft. 2 Watts, Campbell & Co 


Engine Lathe. Ames 


Bridgeport. 


Fifield eran 


a Wi 


Lees Mfe. Co. 
ERIE, PA. 
Engines from 15 to 400 Horse Power, 


Boilers of Steel and Iron 
Supplied to the trade or the user. Send for catalogtss, 


13 in. 


13 in. WORKS AT ERIE, PA. 





15 in. x 8 ft. Pratt & Whitney. 

15in. x 8 ft. - _ Fitchburg Machine Co 

17 in. x 8 ft. bis " Lincoln. 

25 in. Drill Bk. Gear & 8, F. Fitchburg Mach. Co. EVRE K B ND SA W | 

46 in. x 36in. x 12 ft. Planer. Niles. A 1. ® 
Ini 2 > & y , P P . 

} a 4 Spindle, No. 2 Drills, P. & W. We build three sizes at prices 

One No.2 Screw Mac laa: P.& W. lower than an equally good 


Band Saw can be had else- 
where. For further informa- 
tion inquire of 


FRANK & CO., 
176 Terrace Street, 
—BUFFALO, N. Y. 


NEW YORK AGENTS: 
Brown & Sharpe Manufacturing 
Bradley’s Cushion Hammer, 
National Mchy. Co, Bolt and Nut Mechy,. 
Hilles & Jones, Boiler Tools, 


Co, 


Write full particulars of what is wanted. 


E. P. BULLARD, 14 DEY ST.,N.Y. 











Saw Mills & General Machinery, , 











1 Engine Lathe, 10 in. x 316 ft. Foot and Power Lathes, Drill Presses, 
1 each, Engine Lathes, 11in x 4and 5ft Scrolls, Saw Attachments, Chucks, 
1 each, 13 in x 5, 6and 8 Mandrels, Twist Drills, Dogs, Calipers. 
and 8 ft. 
1 Engine Lathe, 14 6 8 Send for catalogue of outta for am- 
engine Lathe, in. x5, 6and 8 ft. 
1 ae os 16 in. x Gft ateurs or artisans. 
1 each, Engine Lathes, 16 in. x 6, 7, 8 and 10 ft H. L. SHEPARD “x co., 
1 Engine Lathe, 18 in. x 6,8, 10 and 12 ft, 341 & 43 WEST FRONT STREET, 
1 = e: 20 in. X 8, 10, 12, 14 and 16 ft. wee Fe CINCINNATI, OHIO. 
1 . 22 in. xX 8, 10, 12, 14 and 16 ft 
1 “ 24 in., any length of bed to 26 ft 
1 “4 26 in., 26 ft. THE BARC \(’ K { \\ II (\ (‘(), WATER TUBE 
1 « ‘ Kin. ‘ 16 ft. ( | STEAM BOILERS, 
“ ’ # in., a 28 ft. 107 Hope St. , Glasgow, Scotland. | 20 Cortlandt st. ,NowYork. 
= i 30 in., or 2s ft 
* te r ’ - 20 ft. Branch Offices, 
‘“ ‘ hag SY “f 28 ft, BOSTON: 
| 1 48 in., 20 ft Oliver St. 
| ad 15in., xX 4,6 and 8 ft. Rod feed only, PHIL ADELPHIA 
1 each, Turret Lathes, 13 and 14in. x 14 in. x 6 ft N. 5th St. 
| 1 Fox Turret Lathe, 16 in. x 6ft PIT TSBU PR ut 
| 1 Fox Lathe, 15in. x 5ft. Kound Arbor. th Ave, 
| 1 each, Hand Lathes, 10, 12, 15 and 18 in. swing. One “AGO! ‘anal St. 
1 Iron Planer, 18 in. x 18 in. x3 ft. CIN( MINNA’ 
1 each, Iron Planers, 20 in. x 20 in. x dand 5 ft 4 w. ‘id St. 
1 Iron Planer, 24 x 24 x 6 ft ST. LOUIS: 
| 1 each, Iron Planers, 26in. x 26 in. x 7 and 10 ft 4 707 Market Bt. 
1 Iron Planer, 40 x 30 in. x 10 ft Send to nearest office f ye Circular NEW ORLEANS 
1 “ Pr 36 in. x 36 in. x 10 ft SAN FRAN’CO: 561 Mission St. H VAN ee plet St. 
1 each, 16, 20, 22, 23, 25, 28, 30, 34 and 38 in. Upright | °4* ee ee en ee ee 
Drills, 
| 1 each, Nos. 2, 3, 4and 6 Spindle Gang Drills, 
1 each, 8, 10, 12, 15, 18 and 24 in, Shapers. is INERY. 
1 each, 1, 2.3and 4 Milling Machines. 
1 No. 2 Milling Machine Lincoln Pattern, \ » fo ing secc P anise v= 
1 New Pattern Milling Machine. Grant & Bogert Pi ove tn following second-hand Machinery 
1 each, Nos. 2, 4, 5 Wire Feed Screw Machines sa 
1 each, Nos. 3 and 7 SpindJe Nut Tapper. One Planer, to plane 17 ft. long, 50 ft. x 50 ft 
1 Boring and Turning Mill, each 50 and 72 in : + Wicca cae a = ae 
1 Gray’s Screw Machine, to take all sizes to 1 in ps =“ reee é - = plane 12 feet long, 96 in 
1 32 in. Gear Cutter. x 321n., in fair condition. 
1 Grant & Bogert Cutter Grinder, One fron Planer, to plane & ft. long, 30x30 in. 


SECOND-HAND. One Iron Planer, to plane7 ft. long, 30x30 in, 
1 Engine Lathe Wood & Light Two Iron Planers, to plane 6 feet x28x28 inch. 
1 ry e 15 in. X 6 ft. Chelsea Machine Co Two [ron Planers, to plane 4 feet x20x20 inch. 
1 24in. x &ft. Fair order, with taper rs ren 4 
‘ ’ ~ One or aner, t a R fee <2 2 . 
1 Planer, 24 in. x 24in. x 6 ft. attachment . a = Plan ri to plan feet x27x27 inch. 
1 sis #in. X Zin. x 5 ft, One 36 in. Car Wheel Borer, very good order. 
; rf ve be “7 a oe ot 1 Crank Planer One Engine Lathe, 12 foot bed 30 inch swing. 
1 2- Spindle Edging Machine. 1 10 in. Shaper One & ; neta el 
' +) ; otting Mé » 12 . . . 
2 Lincoln Pattern No. 2 Millers. 1% in. Shaper ne Slo "Dg Tac hine , 12 in. stroke, slots to the 
1 Brainard No. 3 Universal Miller. Good as new center of 46 in Adjustable table and universal 
1 Bolt Cutter, to take sizes to 1 inch, feed motion 
zontal Boring Machine, 36in. swing, wil e , : 
] Hort Intrsieny > hin ,26in. swing, will tak One Car Axle Lathe, Fitchburg Machine Co. 
1 30in. Plain Upright Drill One 7 in, Shaper, Lowell Machine Shop 


All Kinds Machinist’s Tools and Supplies 
NEW YORK AGENCY OF THE TANITE CO., 
GRANT & BOGERT MACHINE TOOL WORKS, 
AND FOR THE NEW POLISHED SHAFTING. 


H. PRENTISS & CO., 42 Dey St., N.Y. 


Send for List of Machinery. 


The George Place Machinery Co., 





121 CHAMBERS & 103 READE STS., NEW YORK. 
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PROVIDENCE; 
R. I. 


BROWN & SHARPE MFC.C 


Manufacturers of the 


Large Size UNIVERSAL GRINDING MACHINE. 


Weight about 6000 Ibs. 
PRICE, $1500. 











wrgco 
wsesnnlt 
wieioewce HY SY 


This Machine was designed and is adapted for the grinding of a great variety of work, either straight 
or taper, having a capacity to take work upon centers 14 inc hes diameter and 6 feet in length. The em- 
ery wheel, which is 18 inches diameter by 1 inch thick, is driven by two 1% inch belts. Overhead works 
ace ompany the Machine. Tight and loose _— ys 12 inch diameter, 414 inch face. Speed of first counter 

+0 turns per minute. Boxed and delivered at railroad or steamboat in Providence. 








, MACHINE TOOLS 


And Iron-Working Machinery 
of every description, 





Driving Wheel Lathes. 


Tron Planers, 
Engine Lathes, 
Upright Drill Presses, 
Special Pulley Turning Lathes, 
Special Pulley Boring Machines, 
&e., K&e., Ke. 
BRANCH OFFICES: 
PHILADELPHIA, 
22 South Sixth St, 
CHICAGO, 
153 Lake Street. 


Hydrostatic Wheel ae 

Car Axle Lathes, 

Car Whee! Borers, 

Screw Machines, 

Universal Radial Drillfng Ma- 
' ¢ehines, 


NILES TOOL WORKS, 


HAMILTON, OHIO. | 





WESTON’S PATENT HAND-POWER 


TRAVELING CRANES 


FOR FOUNDRY USE. 


Particulars on application, and full specifica- 
tion and tender promptly submitted on receipt 
of capacity and span of bridge desired. 


Sole MABE rs, 


THE YALE & TOWNE MPG 0, 


Manufacturers, Engineers and Machinists, 
STAMFORD, CONN. 


PHILADELPHIA, 
15 N. SIXTH ST. | 








NEW YORK, 
62 READE STREET. 


CHICAGO, 
64 LAKE ST. 


BOSTON, 
224 FRANKLIN ST. 


General Crane Catalogues on Application. 


G. A. GRAY, Jr.& CO, 


42 E, Eighth Street, Cincinnati, 0., 
MANUFACTURERS OF 
x 80 in. PLANERS. 
24in. x 24in. PLANERS. 
SWING LATHES. 

19 in. SWING LATHES. 


E.GOULD& E.E.GARVIN & CO., 
EBERHARDT 189 & 141 Centre St., New York, 


MANU? 










30 in. 


26 in. 








97 to 113 
N.JR.R. 
Avenue, 


NEWARK, €5\\5 






ACTURERS OF 


Milling 
Machines 


Drill 
Presses, 


Hand 
Lathes, 
&e. 


PrrriT SHApERe due YL 


Quick Adjustable Stroke. 
Can be changed while in motion, 









a 0 
Soar MAY nw 
Newne™ 


*en#o[riey 
Joy pusg 


SCREW sLo' m or R. 








© MAROTY rat 








MACHINIST 


THE PRATT & WHITNEY CO., HARTFORD, CONN. 
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HAVE READY FOR DELIVERY: 
Drilling Machines—No. 2 Upright, No. 3 Vertical; Nos. 1, 2 and 3, Manufacturers; Nos. 1 


and 3, Manufacturer’s Bench; Champion Drills; No. 0, 1 and 2 Gang Drills, 6 in. Pillar 
Shapers. 1, 14 in. Shaping Machine; Hand Lathes, 8, 12, 15 and 18 in. swing; Cutting-off 
Lathes for 13,24 and 4} in. diameter. Revolving Head Screw Machines, Nos. 1, 2, 3 and 4; 
Hand Milling Machines, Nos. 1, 2 and 3; Power Milling Machines, Nos. 1, 2, 3 and 4; Bolt 
Cutters, Turret Head, Nos. 2, 3 and 4; National, Nos. 2,3 and 4. Nos. 1 and 2 Screw 
Shaving Machines; Nos. 1 and 2 Screw Slotting Machines; 13 in. Plain Engine Lathes; 13 
and 16 in. Weighted; 16, 19 and 21 in. Gibbed Screw Cutting Lathes. One Double Con- 


nection Power Press. Index Milling Machines. Nos. 2 and 3 Horizontal Tapping 
Machines. Cutter and Twist Drill Grinders. 20, 24, 26, 34 and 40 in. Planers. No. 1 Die 


Sinker; 10 and 18 in. Lead Lapping Machines; 18 and 38 in. Chucking Machines; Nut 
Tapping Machines. No. 1 Profiling Machine, Bevel Gear Gutter, Balance Wheel Lathe 
and Rim Turning Machine. One 48 in. Spur Gear and Worm Wheel C utting Engine. One 
‘8 in. second-hand Universal Gear Cutting Engine. One Drop Hammer, each 250 and 600 
Ibs. Nos. 1 and 2 Open Die Heading Machines. One No. 2 Trimming Press, 











THE BILLINCS & SPENCER CO.,2"™== 
mca DROP FORCING SEs 











Finished Screw 
Plates and Dies, 

Genuine Packer 
Ratchet Drills, 

Billings’ Patent 
Double Action 
Ratchet Drills, Tap ‘ 
and Reamer Wrenches, machinists? Clamps. 


BRASS WORKING MACHINERY. | 


f 1210. & 16 in. Monitors 
Valve Milling Mach’s 
Double Key 
Lathes, 
Speed Lathes 
Slide Rests, | 
Rovolving 
Chzcks for | 
Globo Valves, | 
Two-Jawed 
Chucks, 
= Small Tools | 
: ‘and 
Fixtures. 


eodend. 0. | 


Clamp, Die and Common 
Lathe Dogs, 


Combination Pliers, 
Beach’s Patent 
Thread - Cutting Tools, 

Barwick Pipe 
Wrenches. 


7 (rn 


mM! 




















WORCESTER, MASS, 


WARNER & SWASEY, 
J) 





— 


Engine iitines: Planers, Drills, lia. 


Pond Machine Tool Co, ““ss""* Danid W Pond 


t. 
New Designs, Quick Delivery Great Variety. 





MANUFACTURER OF 
on application. 


IENGINE LATHE 


GEO. W. FIFIELD, 


ICuts, Photographs and Prices furnished, 










J. M. ALLEN, Presipenr. 
W. B. FRANKLIN, Vicr-Fxesrmomy, 


J. B. Prerog, Secnerary. 


THE BUFFALO STEEL FOUNDRY, 


ORDERS AND CORRESPONDENCE 
SOLICITED. 


BUFFALO, 


N.Y. 


PRATT & a Lmrok WORTH, 
Proprietors. 





— > 


Valve Mi ting Machines, Revo ving 





ue S, Hand % % 
%, 


Speed Lathes with dove tail set over, and ’a full 
line of Brass Finishers’ Machinery. 


MM v.M.cARPENTER §_- 





MANUFACTURER 


TAPS & DIES. 


PAW TUCKET.R. I. 


